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ELECTROSTATIC SHIELDS 


HIGH 
TENSION 
TESTS 


When you use this 
Metropolitan Cable 
Joint you know that 
tests have proven the 
joint to stand up under 
abnormal,—yes, under 
unreasonable—stresses, 


up to 200,000 volts. 


The joint is stronger 


than the cable! 


It will stand indefi- 
nitely a 50,000 volt 


potential. 











a . OIL FILLING TAP. 


in 


Metropolitan 


High Tension 


CABLE JOINTS 


(MURRAY PATENTS) 


The purpose of the copper gauze 
stocking is to provide continuous 
metallic cover around the solid insu- 
lation to protect the latter against 
electrostatic charges, even if some of 
the Metrolatum leaves the joint, and 
still there is a free access through the 
holes of the gauze for the compound. 


The stocking being soldered in spots 
to the splice establishes a metal 
sheath around the joint which is the 
same potential as the lead armor. 


CRESS BUSHING 


INSULATION COMPOUND 






LEAD SLEEVE 


Pape 


PPER MESH 


SPECIFY 
WHEN 
ORDERING 


To supply this joint for 
any specific tvpe of 
cable, it is necessary to 
have a description of 


the cable on which the 


joints are to be used, 


size and shape of the 
conductor, thickness of 
insulation around each 
conductor and the belt, 
outside diameter and 
thickness of cable 
sheath, and also phase 
potentials. 





IMPREGNATING WICK. 
COPPER GROUNDING GAUZE, 
PAPER INSULATION BELT. 
PAPER INSULATION AROUND EACH CONDUCTOR. 


, FILLER 


CONNECTORS ~ TAPERED END. 


ane MILL INSULATION. 








Detailed View Metrolatum Filled Cable Joint 


Make your specification sheets to call for the Metropolitan 
H. T. Cable Joint, which is supplied in single packages 
ready for the splicer. 
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METROPOLITAN DEVICE CORPORATION 


MANUFACTURERS OF MURRAY PROTECTIVE DEVICES 
1250 Atlantic Ave., Brooklyn, N. Y. 
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Putting Up a Front 


IDE streets and back alleys are never chosen by de- 

partment or chain-store merchants as_ suitable 
locations for the profitable operation of their business. 
They recognize the value of putting up a front on the 
best and busiest street in town and are willing to pay 
the premium in higher rentals for the preferred posi- 
tions. There are still some utility companies, however, 
that seem to believe that the location of their com- 
mercial offices makes little difference. Their places of 
business can be found—after persistent and diligent 
search—on the outer fringe of the business district, and 
the less said about the general appearance of these 
offices the better. 

It does not speak well for a comp2ny which renders 
such important service to the public to make a shabby 
appearance or to emulate the shrinking violet in the 
location of its business office. The most important pub- 
lie relations are molded here, and ease of access, out- 
ward appearance, a cheerful atmosphere all influence 
the individual customer’s menta! attitude toward the 
utility. It is a sign of progress, therefore, to note the 
number of new office buildings which have been con- 
structed by electric light and power companies in the 
last few years. Many others are under way or are be- 
ing planned. Most of these have been located well 
within the business districts they serve, and while the 
real estate is somewhat more expensive, it nevertheless 
represents sound business policy and a profitable invest- 
ment in better public relations. 





How Shall New Business Be Defined? 
ANY statistics are available which show the rapid 
increase in the number of consumers of electricity. 

For example, the number of residential customers in 
this country has been increasing at the rate of over 10 
per cent per year. Commercial customers are increas- 
ing, at least in some sections, at the same rz‘e. Other 
fields are also furnishing new consumers of electricity 
each year. This is a natural re« ult of growth in popu- 
lation and the extension of electrical distribution. How 
much of this growth should be credited to the activities 
of commercial and new-business departments? Cer- 
tainly, a large part of it is natural. This is one of 
the attractive features of the electrical business. It is 
bound to grow whether commercial departments do their 
full duty or not. This condition has doubtless tended 
to give undue credit to commercial departments and 
perhaps in many cases to blind them as to their real 
function. 

Strictly new business might well be defined as the in- 
crease in consumption of electrical energy per consumer, 
other conditions remaining unchanged. For example, 
the average monthly consumption of residential con- 
sumers on the lines of the Ohio Public Service Company 
was 27.8 kw.-hr. in 1923 and 32.3 kw.-hr. in 1925. This 
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is an increase of 16 per cent per residential customer 
over the two-year period. This 16 per cent is strictly 
new business because the average size of families and 
of homes remains virtually constant. Over the same 
two-year period the average monthly consumption per 
commercial customer increased about 6 per cent. 
Doubtless, this increase is strictly new business, al- 
though, of course, stores might have been enlarged. 
After making every reduction for natural growth, the 
results reaped by companies which are particularly ac- 
tive in lighting and other campaigns show an actual 
increase in strictly new business. It is the average con- 
sumption per meter, other conditions remaining un- 
changed, which properly appraises the new-business 
department. 





Exchanging sie: Ideas Is the 


Basis of: Progress 


O SMALL credit can be given to the practice of 
exchanging ideas as a factor in the phenomenal 
development of the central-station industry. Unlike 
some industries, where various units have kept their 
ideas unto themselves, the electric light and power 
industry has recognized that the maximum progress 
can be made by pooling ideas, and this has been 
exemplified by association and committee proceedings, 
periodical literature, personal conferences, etc. Very 
seldom does any selfish interest induce a company tc 
withhold knowledge because it has spent time or money 
jn developing or modifying a practice based upon it. 
This pooling of experiences, ideas, etc., has even been 
found valuable in one industry the units of which are 
highly competitive. Once the units carefully guarded 
their ideas and practices, maintaining that they were 
their stock in trade and thinking that to divulge them 
would work to their detriment by benefiting com- 
petitors. Possibly because these units found that their 
supposedly secret ideas leaked out anyway through 
various channels, or because they finally recognized that 
pooling of ideas would bring the individuals several 
times the value of the ideas which they in turn con- 
tributed, a new order was established. The signs are 
that this industry has progressed more under this plan 
than it ever did under secret methods. 

Of late light and power companies are giving more 
and more attention individually to employee-suggestion 
systems, some of which bring forth changes in prac- 
tices or new methods that represent a large annual 
money saving. Some companies are pooling the results 
of these suggestions with their sister companies under 
the same management or financial control. Since many 
of these suggestions, even though dealing with details. 
are applicable nationally, directly or in modified form, 
they serve as additional material for industry exchange, 
provided that a system can be worked out whereby the 
exchange will work no hardship on the contributing 
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companies and provided that all companies demonstrate 
the same willingness to co-operate that is evidenced 
by the present exchange of ideas. To avoid a burden on 
any one, the widely applicable suggestions would have 
to clear through a single medium. 

A number of executives have expressed an interest 
in such a further extension of present practice. Aside 
from its direct advantages, they recognize that it would 
serve as an additional stimulus to employee develop- 
ment, since it could give national recognition to indi- 
viduals deserving it. By so doing it would encourage 
them to study the methods of others and thus round out 
their knowledge and appreciation of the utility busi- 
ness. In considering such a plan no company can afford 
to forget the experience of the competitive units of 
the industry just considered. The mechanism for han- 
dling the plan constitutes the chief problem of impor- 
tance, 





N.F.P.A. on Trial as Sponsor of the Code 


LL branches of the electrical industry have become 

deeply interested in the fortunes and misfortunes 
which have beset the new wiring material known as 
non-metallic sheath cable in its struggle for approval 
under the National Electrical Code. Since the applica- 
tion was made, more than three years ago, it has been 
the subject of heated controversy until the issue has 
become one not of the product but of the procedure 
which should be followed in the admission of newly 
developed materials for field trial and acceptance under 
the code. 

In the beginning the single maker of the material was 
opposed by defenders of the code as it is, among whom 
were a number of manufacturers of competitive products. 
In the sub-committee of the electrical committee of the 
National Fire Protection Association having jurisdiction 
the majority proposed very rigorous rules; the minority 
demanded approval practically without restriction. A 
war of opinions raged. The National Electric Light 
Association advocated a liberal use of the material, seeing 
in it a possible means of safely cheapening wiring. The 
Associated Manufacturers of Electrical Supplies and the 
Association of Electragists opposed the immediate gen- 
eral use of the material, arguing for a field trial period 
in which the product could be installed in one-family 
or two-family dwellings where it might be under obser- 
vation by the inspectors and would not offer a possible 
hazard to large gatherings of people. 

Meanwhile the Underwriters’ Laboratory made tests 
for one manufacturer and issued a statement of results 
which was misunderstood by many to be a formal ap- 
proval. Six other manufacturers entered the field, and 
the seven organized as a section of the A.M.E.S. Then, 
after three years of meetings and hearings, the sub- 
committee reported a majority for rigid restriction and 
a minority for sweeping approval. Without any visible 
effort to reconcile these very divergent opinions the 
N.F.P.A. electrical committee reversed its sub-commit- 
tee by voting the bare two-thirds majority required 
in favor of approval for practically unrestricted use 
and so recommended to the recent annual convention 
of the National Fire Protection Association. This 
recommendation was approved on an issue largely that 
of sustaining or repudiating the committee. Whereupon 
it became known that in many cities the inspection 
authorities proposed to enact local regulations barring 


whether its two existing 200-kv. Pit River transmis- 
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or largely restricting the local use of non-metallic sheath 
cable if approved, which, of course, threatened an imme- 
diate setback in the progress of the industry toward the 
realization of inspection uniformity, so sorely needed. 

The American Engineering Standards Committee re- 
fused to approve this rule, following its policy never to 
pass anything in which any major interest is in opposi- 
tion, and referred the matter back to the N.F.P.A. 
“with the request that an attempt be made to secure a 
more general agreement.” And there we are. 

Out of the maze it would seem that these points 
should have first consideration: The industry wants 
wiring to be as inexpensive as is compatible with safety 
and good workmanship. The industry wants progress 
in the art to be unhampered by unjust restriction on 
new products. But the industry wants to be sure that 
it is safe by approaching any new product in a calm 
and orderly way and prescribing such tests and trial of 
each innovation as may be satisfactory to the major 
interests concerned—who are the installers, the manu- 
facturers and the distributors of the material; the sup- 
pliers of electricity, whose business is also affected, 
and the inspectors, who are particularly charged with 
the protection of the public. And it ought not to take 
three years for these interests to agree upon a basis 
of test and trial. For the consideration of any new 
material to be obstructed for reasons of pure commer- 
cial antipathy would be an outrage upon the industry 
and utter folly. 

So the eyes of the industry are very much on the 


_N.F.P.A. electrical committee right now. The measure 


of its desire and ability to serve the electrical industry 
as the sponsor for the code will be considered as indi- 
cated to no small degree by the spirit and the promptness 
with which it meets the situation and effects a practical 
solution of the difficulty by an orderly and acceptable 
compromise, 





Transmission-Line Stability an 


Economic Problem 


EVERAL Institute papers and much discussion 

among engineers concerning the matter of trans- 
mission-line stability may have created the impression 
that this is purely a theoretical matter, and lest the 
practical aspects of the problem be overlooked it is well 
to consider some of the factors that have brought about 
this discussion. That electric circuits reach an un- 
stable condition, or have definite power limits, has long 
been known; in fact, even direct-current circuits reach 
a point where no more power can be transmitted, i.e., 
the product of voltage and current begins to decrease 
with further increase of current. 

The question “Then, why worry about stability?” has 
naturally arisen in the minds of executives and some 
engineers. The reason is because the problem is the 
thoroughly practical one of getting power over a line. 
In the first place, a transmission line costing in the 
millions of dollars must be worked near the point of 
lowest transmission cost, which means working as near 
the stability limit as possible, and in the second place 
the question arises of how much power a given line or 
pair of lines is capable of transmitting under both 
stable and transient conditions. For instance, right 
now the Pacific Gas & Electric Company must determine 
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sion lines will handle the additional output of the Pit 
No. 4 plant or whether it will be necessary to build a 
third 220-kv. line at a cost of several million dollars. 
Certainly this is a very practical and serious problem. 
The Southern California Edison Company had a similar 
condition, but in that case it was quite apparent at the 
outset that a third 220-kv. line would be necessary to 
handle the power from a plant under construction, and 
as a result the Vincent 220-kv. line is now under con- 
struction. 

Such situations are not peculiar to these two systems, 
nor are they peculiar to 220-kv. transmission. They 
arise on every large transmission system, and obviously 
utility engineers are seeking every possible means to 
increase the power limits of transmission lines. In the 
study of transmission stability engineers of the large 
manufacturers have lent a willing hand and already 
have done invaluable work and made a number of prac- 
tical suggestions. 

From available field data and studies thus far made 
the thing simmers down to at least four feasible meth- 
ods for increasing the power limits to a transmission 
system. These are, first, lower generator reactance, 
probably of the order of 12 to 15 per cent; second, 
higher generator short-circuit ratio, somewhere between 
the standard ratio of about one to one and up to as 
high as possibly two to one; third, high-speed gen- 
erator-field excitation by any one of several methods 
proposed, and, fourth, by sectionalizing lines and a more 
widespread use of synchronous condensers over the 
transmission system. 

It may thus be seen that the problem is being attacked 
from several angles, that considerable progress has been 
made toward its solution and, further, that it is not 
altogether a matter of engineering but one of economics 
as well. 





Convention of Association of Iron and 
Steel Electrical Engineers 


HE electrical engineers of the iron and steel indus- 
trfes are considering certain proposals for the stand- 
ardization of mill-type motors. These proposals exhibit 
a perfect appreciation of the duties this type of motcr 
is called upon to perform and of the special conditions 
under which it is installed and operated. The suggested 
standards cover only dimensional and material design, 
no attempt being made to specify electrical conditions. 
Two other matters of very pertinent concern to the 
electricity supply industry were also considered at the 
recent Chicago convention. For yard railways and all 
larger industrial transportation problems it was agreed 
that the electric locomotive, taking energy from a cen- 
tral source, possesses advantages of economy, cleanli- 
ness and quietness over other methods. 

In regard to electric heating a committee stated, in- 
ferentially, that the sellers of electric heating equipment 
and the sellers of energy to operate that equipment were 
more filled with enthusiasm than facts. The executive 
disposition to consider electricity first is quite fre- 
quently rendered valueless because when the engineer 
applies to those who should be primed and ready to 
deluge him with facts and modern instances—the equip- 
ment seller and the central station—he is swamped with 
enthusiastic words alone, mere “sound and fury, signi- 
tying nothing.” This malady calls for some remedy. 
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Behind the Scenes in Interconnection 


RATIFYING progress in the handling of intercon- 

nections is apparent to engineers privileged to 
observe these operations at close range. Much remains 
to be accomplished in anticipating costs, forecasting 
profits and increasing the reliability of power inter- 
change, but each year shows decided improvements in 
technique where parties to interchange work in har- 
mony and co-operate intelligently for the common good. 
The frequency problem is no longer formidable and 
some extremely fine records are being “hung up” in 
this direction. On a typical system with five major 
companies tied together one finds standard frequency 
maintained hour after hour and on many days per month 
within from one-tenth to one-twentieth of a cycle, and 
even where the curve swings out of line with sharp 
peaks, correction is prompt and effective. Combined 
steam and hydro-electric systems are now being run so 
well that electric time service from lamp sockets is 
finding a much broader application than hitherto, and, 
more important still, the “hogging” of loads is becoming 
a thing of the past. 

Operating companies are rapidly getting used to new 
conceptions of plant performance in tying their instal- 
lations into regional networks. These conceptions en- 
able the individual property management to view with 
philosophy relative poor local economy for the good 
of the combination. The object is, of course, to save 
money for each participant in the tie-in, and such is 
the result despite the apparent inconsistency of under- 
loading many a large station in order that other inter- 
connected units may function in the exchange scheme. 

Upon the type of operating records established and 
maintained depends much of the success of these inter- 
connections. There is a definite trend toward hourly 
interchange of load readings and water stages and more 
comprehensive metering in order that the time during 
which particular blocks of power were transmitted may 
be taken into account in more accurately computing the 
costs of production and delivery. Integrated readings 
recorded once or twice a day are proving insufficient in 
many cases to permit the accuracy of cost determination 
essential to maximum efficiency of interchange. As 
interconnections become more complex the hour-to-hour 
study of loads and transfer costs becomes more impor- 
tant and so far, experience indicates, more refined in 
economic precision. 

This improved technique rests upon intercommunica- 
tion of the first order, and a great deal of thought is 
now being given to telephone facilities between regional 
plants. The use of carrier current is becoming more 
general as an auxiliary, and the routing of regular calls 
through public exchanges over commercial wires is be- 
ing avoided more and more. In some instances the 
transmission of hourly readings has been delayed by 
too much dependence on commercial lines, reliable in- 
deed, but slow and unsatisfactory for the plant operator 
and load dispatcher. It is very undesirable to be obliged 
to “bunch” hourly readings in groups of four to six 
hours each on account of the partial use of telephone 
lines for commercial business. These and many other 
problems, including the more accurate determination of 
line losses under varied load transmissions, are receiving 
the attention of operating men, and, above all, reliability 
of service is being studied with full appreciation of its 
overwhelming importance in interconnection. 











Laying a New 4,000-Mile 
Transatlantic Cable 


HE shore end of the new New 

York - Newfoundland - Land’s End 
cable was recently landed at Sennen 
Cove, England. Transmission over this 
new 4,000-mile cable will be at the rate 
of 2,500 letters a minute. 


1. Rear-Admiral Goode, gen- 
eral manager of the Western 
Union Telegraph Company 
(third from the right), giving a 
hand with the cable. 

2. The interior of the Western 
Union telegraph office at Pen- 
zance, where all messages are 
received and dispatched. 

3. A team of horses pulling 
the cable ashore The cable 
ship Clyde Firth is shown in 
the background. 
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HE annual convention of the American Institute 
of Electrical Engineers was held at White Sul- 
phur Springs, W. Va., from Monday to Friday of 


this week, June 21-25 inclusive. The program compre- 
hended various aspects of Institute activities and 
proved a very attractive one to the 350 engineers in 
attendance. 

The committees of the Institute surveyed the prog- 
ress in engineering in their respective fields of activity. 
President Pupin, President-elect Chesney and other 
leaders gave notable addresses on the developments of 
electrical engineering and accented the need for elec- 
trical engineers to participate individually and collec- 
tively in national and local affairs. Several high-grade 
technical papers were presented which recorded 
advances in the art and gave rise to pertinent discus- 
sion. 

In addition to its technical features, the convention 
was most heartily appreciated by those in attendance 
because of the beautiful environment and the enjoyable 
social affairs arranged by Farley Osgood as chairman 
of the convention committee. Golf, tennis, drives in the 
mountains, tea and bridge parties afforded opportunity 
for the members to become acquainted in a pleasant 
atmosphere, and the unusually large number of ladies 
in attendance added to the social success that was scored. 

On Monday the delegates from the sections met in 
an all-day session to discuss their problems and to 
recommend changes in policy. Chairman H. B. Smith 
presided and called upon President M. I. Pupin to open 
the meeting. Dr. Pupin urged all engineers to recog- 
nize their social obligations and their civic duties and 
suggested that engineers in each community organize 
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x m* Institute Activities 
Are Recounted 





on a co-operative basis to present a united and informed 
opinion on those civic matters on which their opinions 
could be considered especially competent. He stated 
that our educational system was defective in that it 
tended to separate engineers into individual profes- 
sional groups and argued that basic engineering educa- 
tion called for little if any separation. President-elect 
C. C. Chesney expressed his appreciation of the work 
of the delegates and urged their hearty co-operation 
in the work of the Institute during his term of office. 

The subject of affiliating in each community on a 
co-operative basis with other engineering groups was 
discussed thoroughly, and while it was acknowledged 
that local conditions govern specific methods and com- 
mitments, the consensus of opinion was for full 
co-operation of all engineers. A speakers’ bureau was 
urged to help many of the sections and in particular 
to schedule prominent speakers for semi-public lectures 
which would help the community understand develop- 
ments in engineering. 

All sections and branches reported a good year, and 
the regional meetings were commended as excellent 
agencies for advancing the purposes of the Institute. 


PUPIN SURVEYS THE ART 


In his inimitable way President M. I. Pupin painted, 
in his presidential address, delivered at the opening 
session on Tuesday morning, a picture of science and 
engineering. He pointed out that electrical science 
and electrical engineering were closely welded and had 
become of fundamental importance in the world. Elec- 
trical engineering, Dr. Pupin continued, is the science 
and the art which tell how to make bodies move by 





1388 ELECTRICAL WORLD 


employing an invisible harness to hitch them together. 
Maxwell, he said, followed the pioneer discoverers to 
show the operations of this invisible harness, and later 
workers have told a great deal about its web. Elec- 
tronic discoveries have marked an epoch in engineering, 
as the flux that binds together the electron and the 
proton is the invisible harness of nature. It has led 
to the conception that the universe is dynamic in struc- 
ture with manifestations which are local aggregations 
of electrons. The world is an energized structure which 
does its share in the work of the whole cosmic struc- 
ture. How much of this energy can be directed into 
channels of useful service depends upon the ability of 
man to make it obedient to his commands. Only a 
master mind and an exact science can approach the 
work of making the universe obedient to man, and here 
the scientists and engineers are at work. In the opinion 
of Dr. Pupin, the electrical engineers were the first to 
convert American industry to idealism. 
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President-elect C. C. Chesney also spoke at this meet- 
ing and urged the Institute to keep on unflaggingly 
with its great work. He pledged himself to do his best 
to keep the Institute progressive and carry out the 
policies of his predecessors. After commenting upon 
the fine accomplishments of the past, he urged that 
greater recognition be given to research work. He 
commended co-operative effort to support research on 
a national scale, but added that the Institute itself 
should directly aid research workers who are found 
worthy. 

The Institute prizes for the current year were 
awarded by President Pupin. The first-paper prize was 
given to R. W. Wiseman for his paper entitled “A 
Two-Speed Salient-Pole Synchronous Motor,” and the 
transmission-paper prize was awarded to J. H. Cox and 
J. W. Legg, joint authors of a paper entitled “The 
Klydonograph and Its Application to Surge Investiga- 
tions.” 





Summary of Year’s Committee Work 


Investigation and Study Concerning Numerous Aspects of Electro- 
technical Progress Bring Out Latest Achievements 


and Trends of the Art 


IRST of the committee reports to be 

presented Tuesday was that on 
“research.” In’ the absence of Chair- 
man J. B. Whitehead, the report was 
read by W. B. Kouwenhoven. Special 
emphasis was given to the already 
large and still rapidly growing ap- 
preciation of the great importance of 
pure scientific research if the present 
rate of application of natural forces 
and conditions to the uses of mankind 
is to be maintained. The rewards of 
industrial research, in money and 
“kudos,” for the solution of immedi- 
ate and specific problems have drawn 
many workers from the field of pure 
science. This condition, together with 
the insistent demands made on _ uni- 
versity laboratories by large student 
bodies, has presented that expansion of 
pure, sometimes apparently transcen- 
dental, research which civilization does, cables has 
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States has undertaken the distribution 
of the latter in the Latin-American 
countries as a part of its work in the 
encouragement of trade relations with 
these countries. The committee has 
actively co-operated with the Inter- 
national Electrotechnical Commission, 
with the American Engineering Stand- 
ards Committee and with the Electri- 
cal Manufacturers’ Council in the for- 
mulation of standards where the in- 
terests of these various bodies coincide 
with those of the Institute committee. 
A sub-committee will deal with nomen- 
clature in reference to the naming of 
new concepts and to the clearer defini- 
tion of established ideas at present am- 
biguously termed. 

Power and energy measurement as 
affected by circuit conditions on poly- 
phase systems figured largely in the 
report of the committee on instruments 
and measurements, of which A. E. 
Knowlton is chairman. This report 
was read by J. R. Craighead. Circuits, 
ungrounded, with one or more grounds 
on only one side of the metering point 


Power transmission by underground and with a ground wire or a number 
greatly benefited from of grounds on both sides of the meter, 


and will continue to, demand for its studies on dielectrics and insulation present radically different conditions 
continuing progress. The “national re- with reference to gaseous ionization in under which metering is to be applied. 
search endowment,” now in course of paper insulation, theory of dielectric The committee presented typical con- 


accumulation, will respond to this need absorption and the 


for research in pure science. dielectric losses. 


In regard to electrical engineering 


measurement of nection diagrams for these various 
conditions which fulfilled the require- 


The highly organized research activi- ments and also were the simplest to 
research, although the range of prob- ties of industries have not been con- use. 


Meter characteristics, such as 


lems studied in the past year has re- ducive to results of fundamental scien- balance and lack of interference be- 





mained unchanged, there has been some 
shifting of emphasis in various fields. 
In overhead high-v Itage transmission 
the greater interest has been in analyti- 
cal studies of regulation, stability and 
power limitations. Corona, its laws, 
character and effect on line perform- 
ance, presents a number of un- 
answered questions which are now re- 
ceiving study. Studies of fuel economy 
in steam-power-producing machinery 
have borne fruit in higher efficiencies. 
Ventilating and temperature-rise prob- 
lems of rotating machinery have re- 
ceived much well-repaid attention. 
Noteworthy advances have been made 
in the fields of communication (short- 
wave transmission), measurements 
(cathode-ray oscillograph), welding 
(atomic hydrogen application), conduc- 
tion (copper crystals), and in others. 


tific value, and the unorganized labors 
of individual workers have, naturally, 
not been largely productive. However, 
in the electrical field, results of im- 
portance and value are already begin- 
ning to appear from the work made 
possible at various colleges by the sup- 
ply of funds by the committee on cable 
insulation research of the National 
Electric Light Association. 

The report of the committee on 
standards, of which H. S. Osborne is 
chairman, was presented by C. E. 
Skinner. The past year has marked 
the practical completion of the work 
on Institute standards which has been 
under way for the past three years. 
These standards have lately been trans- 
lated both into Russian and into Span- 
ish, and the Bureau of Foreign and 
Domestic Commerce of the United 


tween elements and response to power- 
factor changes, were stated. 

The selection of instrument trans- 
formers, taking cognizance of _ the 
sources and magnitudes of errors, 
should not be left with small considera- 
tion on account of the belief that the 
wattmeter can be compensated to cor- 
rect all transformer errors. Although 
it is generally accepted that the watt- 
meter can be so compensated, the cor- 
rection thus obtained is not always, nor 
very often, true, and the known error 
is usually only exchanged for an un 
known one. Calculated proportionment 
of the loads on potential transformers 
can be used to minimize both phase- 
angle and ratio errors. The error 
variation for changes in line voltage 
within the limits of ordinary regulation 
is very small. Ratio and phase-ang!e 
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errors of current transformers vary 
appreciably with changes in current, 
secondary burden and frequency. Phase 
angles are usually positive and are 
increased by increase of non-inductive 
burden. It is desirable, therefore, to 
keep both the secondary burden and its 
power factor as low as possible. 

A late development in the improve- 
ment of current-transformer accuracy 
is the two-stage transformer designed 
for use with a special watt-hour meter. 
This is, in principle, two transformers 
in one, in which the second transformer 
corrects the errors of the first by the 
use of a corrective winding in the watt- 
hour meter. To insure best results in 
metering it is desirable that instru- 
ment-transformer secondaries should 
be kept separate and that the leads 
should be as short as possible. 

Although the watt-hour meter is one 
of the most reliable measurement de- 
vices and in general its errors are 
small under all circuit conditions, yet 
the increasingly large loads that are 
measured and the consequent increas- 
ing responsibility thus laid upon the in- 
strument make apparently small re- 
finements take on a great importance 
and justify seemingly extreme precau- 
tions against failure or error in regis- 
tration. Late notable improvements 
have had to do with the elimination of 
errors caused by temperature changes. 
Measurement in connection with dielec- 
trics was the subject of a symposium 
of papers presented at the regional 
meeting at Niagara Falls in May. 

The report of the committee on com- 
munication was read by the chairman, 
H. P. Charlesworth. The present year 
is the twenty-fifth since the first ap- 
plication of loading coils to telephone 
circuits and the fiftieth since the in- 
vention of the telephone itself. The 
extent of the use of the loading coil, 
for which the retiring president of the 
Institute is responsible, is given by the 
estimate that in 1925 1,250,000 loading 
coils were in use in this country and 
that this number would be doubled by 
1930. The report dwelt at greater or 
less length on the numerous develop- 
ments which have taken place in the 
art of electrical communication in the 
past year—printing telegraphy, “ticker” 
transmission, submarine telegraphy and 
the use of “permalloy” loading, machine- 
switching telephony, toll cable exten- 
ions, new radio-telegraphic systems, 
transatlantic radio telephony, radio 
propagation tests, electrical transmis- 
sion of pictures, telephone service for 
the deaf, speech characteristics, signal 
and control systems of all kinds, tele- 
vision and other things. 

In regard to inductive co-ordination 
the work which was instituted two 
years ago by the formation of a joint 
committee from the National Electric 
Light Association and the Bell Tele- 
phone System has been progressing very 
satisfactorily. The study of the prob- 
lems involved has been much facilitated 
by the development df improved measur- 
ing apparatus and methods. 

Preston S. Millar, chairman of the 
committee on the production and appli- 
cation of light, briefed the report of 
this committee in a very informing and 
entertaining manner. With the excep- 
tion of the gaseous conductor lamp, 
which has in the past year been made 


ELECTRICAL WORLD 





PRESTON S. MILLAR 


available in sizes to be used on com- 
mercial voltages, there have been no 
marked changes in the accepted means 
for the electrical production of light. 
The report reviewed the present prac- 
tices of light production and applica- 
tion for the different fields of use and 
adverted to the progress which is being 
made by the co-ordination of effort 
between the Institute, the Illuminating 
Engineering Society, the National Elec- 
tric Light Association and the National 
Research Council. Particular progress 
has been made in the study of the 
effect of illumination on production in 
industrial processes, in street lighting, 
in the development of a trained light- 
ing personnel in the central stations 
and in the demonstration of correct 
lighting to the public. 

In regard to the application of elec- 
tric lighting to traffic control in large 
cities the report contained a sentence 
worthy of direct quotation: “The proper 
solution of the traffic problem in any 
given case requires real engineering 
analysis.” In conclusion the report 
stated that electric lighting is under- 
going a development under the influ- 
ence of forces mostly commercial in 
character but in all ways beneficial. 

The last report of the day’s session, 
that of the committee on electrical ma- 


chinery, of which H. M. Hobart is 
chairman, was presented by B. L. 
Barns. The report was divided into 


various classifications of sub-interests, 
such as research, ventilation, testing, 
turbo-alternators, etc., which are in- 
cluded in the general subject. In these 
divisions were set forth the topics on 
which the committee was at work or 
which it could contemplate as a part of 
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its work. As investigations on these 
topics are completed they will be made 
the subjects of Institute papers. 
Ventilation has been, and is yet, a 
topic to which much thought has been 
given, and it has already been the sub- 
ject of many investigations. Tests and 
experiments on models and actual ma- 
chines have yielded many valuable 
data. Calorimetric methods of tests of 
electrical machinery have been studied 
and their virtues and limitations have 
been determined. Speed increases in 
turbo-alternators have increased the 
upper rating limit of single-shaft ma- 
chines to the extent where 75,000-kw. 
alternators are now being considered. 
Manufacturers are prepared to build 
waterwheel generators in capacities up 
to 130,000 kva. in the vertical-shaft 
type, which still remains most popul r 
in the United States. The use of air 
jets for transformer cooling has gained 
favor in the past year. Much vrogress 
has been made in tap-changing trans- 
formers, and the spread of rural elec- 
trification has inspired the development 
of high-voltage distribution  trans- 
formers. The report went into consid- 
erable detail on the progress which 
had been made in the past year 
on direct-current machines, frequency 
changers, synchronous and induction 
motors, high-frequency machines, syn- 
chronous converters, voltage regulators 
and mercury arc rectifiers. As a pres- 
entation of the state of the art up to 
date the report of this committee must 


be considered an exceptionally fine piece 
of work. 


Animated Debate Evoked 


Reports on Transmission and Distribu- 
tion and Generation of Power 
Especially Provocative 


HE third technical session of the 

convention, held on Thursday morn- 
ing, was, like the first one, devoted to 
committee reports. These were all on 
subjects of absorbing interest, all ex- 
ceptionally well presented, and all in- 
spired animated discussion. Of the eight 
reports offered, the one which drew 
forth the most discussion was that on 
power transmission and distribution, 
abstracted, in the absence of the chair- 
man, P. H. Thomas, by P. H. Chase. 
The improvements in the design of 
transmission structures for moving 
large blocks of power over long dis- 
tances, the attention directed to low- 
voltage distribution in the past year, 
the problem of operating control in 
interconnections between independent 
systems, cable design for underground 
transmission and distribution, stability 
and load limit in long transmisson 
lines, insulator improvements, inductive 
co-ordination of power and communica- 
tion circuits, rural distribution and 
foreign practice were all noted, with 
an amount of detail commensurate with 
their relative importance to the general 
subject. 

In discussion, W. S. Lee stated, from 
his experience, that operating control of 
interconnections could not be vested in 
a single load dispatcher—a condition to 
which the paper apparently pointed 
as the ideal—on account of the some- 
times divergent interests of the sys- 
tems in the interconnection and that, 
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practically, the benefits of interconnec- 
tion could be secured without unit con- 
trol. 

A very lively discussion on the design 
and operation of long-distance, high- 
voltage lines was started by H. R. 
Summerhayes, who advanced a_ pet 
theory regarding a compensated line 
employing series condensers, the prob- 
lem being thus reduced to one of line 
resistance only. Dr. Pupin then raised 
the alternative of parallel inductances 
across the line to perform the same 
function and inquired why they had not 
been considered. In reply to Dr. Pupin, 
C. A. Nickle developed an exposition 
of the relation of the capacitance of a 
line to the load capacity of the machine 
furnishing power to it, the amount of 
power being definitely limited by the 
line capacitance and being reduced by 
increase in it. 

The report of the committee on pro- 
tective devices, of which E. C. Stone is 
chairman, was presented by F. L. Hunt. 
This report was very exhaustive and 
covered the entire field remarkably 
well. Attention was given to automatic 
substations, their increasing use and 
application in all fields of electricity 
utilization and supply; current-limiting 
reactors, their uses for sectionalizing 
generating stations, localizing faults 
and reducing short-circuit current val- 
ues; lightning arresters, on which no 
notable new developments have been 
made in the year past; new devices, 
such as the Dufour cathode-ray oscil- 
lograph and the klydonograph; the 
progress in the design of oil circuit 
breakers, switches and fuses, and to a 
résumé and analysis of the present 
status and trend of protective relay 


practice. A supplementary report of- 
fered by a sub-committee was concerne? 
with the minima of safe protection in 
relay practice and with standard sym- 
bols for devices on wiring diagrams. 

According to the report of the com- 
mittee on electricity in mining, F. L. 
Stone chairman, which was offered by 
H. A. Wynn, the field of electric ap- 
plication is being rapidly and continu- 
ously broadened in all types of mining. 
There is felt to be a strong need for the 
development of electrical apparatus 
which can safely be operated in atmos- 
pheres containing explosive or inflam- 
mable gases or dusts. When this 
hazard is removed the mining field can 
be even more rapidly cultivated. 

The report of the committee on gen- 
eral power applications was abstracted 
by the chairman, A. M. MacCutcheon. 
In this report a large number of appli- 
cations were covered, reference being 
made to the developments which the 
past year has seen. Mr. MacCutcheon 
took occasion to invite the presentation 
to the committee of problems in elec- 
trical utilization for specific purposes 
in all industries, as through this clear- 
ing house the attention of manufactur- 
ers could be directed to industrial needs 
and solutions of some problems might 
be found to answer for others. 

In discussion of this paper W. S. Lee 
deprecated what appears to be the ac- 
cepted practice of partial development 
of water powers according to the loads 
in prospect and advocated the full de- 
velopment of each site even if extra- 
ordinary measures, such, for instance, 
as steam generation for process work, 
had to be resorted to to absorb the ex- 
cess power. 
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In iron and steel production, the com- 
mittee on this subject, of which F. B. 
Crosby was chairman, reported through 
A. G. Pierce a considerable growth in 
electrical applications in special fields, 
such as heating, melting and welding, 
as well as in the furnishing of mechan- 
ical power. Mr. Pierce also offered the 
report of the committee on applications 
to marine work, of which L. C. Brooks 
is chairman. This report  inlucded 
nothing novel, the inference being 
that in this field the condition is one 
of marking time. 

G. W. Vinal, chairman of the com- 
mittee on electrochemistry and electro- 
metallurgy, who presented its report, 
advocated exact definition of electrical] 
units in terms of the ¢g.s. standards. 
Various new developments in electro- 
chemistry, such as chromium plating 
and metal melting and alloying, were 
treated in the report. 

Speaking for the committee on power 
generation, the chairman, V. E, Alden, 
lacking a prepared committee report, 
presented his own views on the subject, 
and these views were highly interesting 
and provocative, to say the least. After 
reviewing the progress in steam-station 
design with especial reference to pre- 
heating, high steam pressures and tem- 
peratures, new steam generation de- 
vices, auxiliary power, continuity of 
operation in relation to spare capacity, 
coal processing and other trends, Mr. 
Alden indulged in a striking analysis of 
what modern steam plants will be like 
in twenty or thirty years and how they 
should be designed so that they will 
have system value in the next genera- 
tion. Mr. Alden’s paper will be pub- 
lished in the next issue of the ELEc- 
TRICAL WORLD, which will also con- 
tain a report of the parallel sessions 
held on Friday, for which six papers 
were scheduled. 





Standards Work Outlined 


C. H. Sharp, L. W. Wallace and C. E. 
Skinner Speak at Evening Meeting 
for Their Societies 


T AN evening meeting on Wednes- 
day the relation of the Institute to 
standards-making organizations and 
the scope and work of these organiza- 
tions were outlined. Dr. C. H. Sharp 
told of the work of the International 
Electrotechnical Commission and showed 
how it was organized and developed. 
The work has been done so well that 
an International Standards Association 
covering engineering and industry is 
rapidly coming into being. The facili- 
tation of international trade and com- 
merce is the underlying object of this 
type of work. 

L. W. Wallace, executive secretary of 
the American Engineering Council, said 
that his organization now represented 
twenty-six bodies with a membership 
of 42,000. Some of the work under- 
taken by the council was outlined. 
This work included consideration and 
advocacy of congressional acts dealing 
with topographic mapping, Muscle 
Shoals, the Patent Office, salaries of 
federal judges and radio broadcasting. 
Yearly reports are made on vital topics. 
Some of these have been waste in in- 
dustry, the twelve-hour shift, the indus- 
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trial coal supply, commercial aviation, 
accidents and production. 

C. E. Skinner, chairman of the Amer- 
ican Engineering Standards Committee, 
described the task of that organization. 
He urged that all standards-making 
bodies start work under its rules of 
procedure and said that study was 
being carried on with regard to a 
closer co-ordination of standards activi- 
ties in this country and internationally. 





Machinery, Circuits 
and Railway 


Practice 


Topics in These Fields Give 
Rise to Valuable Papers and 
Discussions in Wednesday’s 
Parallel Sessions—Leading 
Engineers Take Part. 


N WEDNESDAY morning two 

parallel technical sessions were 
held and several fine papers brought 
out good discussions. In one of these 
sessions an excellent paper was pre- 
sented by R. E. Doherty and C. A. 
Nickle. These authors extended the 


theory of the Blondel two-reaction 
analysis of synchronous machinery. 
The harmonics as well as the funda- 
mentals were analyzed, this refinement 
having become necessary in order to 
study leakage reactance in more detail 
and to determine power-angle displace- 
ments more accurately. The basic prin- 
ciple lies in getting the phenomena 
caused by field current and armature 
current separately and then superimpos- 
ing them to find the resultant. Leakage 
reactance was found to result from the 
rotation of harmonic flux waves at fun- 
damental frequency, and the extended 
Blondel treatment gave better quantita- 
tive determinations of the power angle 
of synchronous equipment than could 
be otherwise obtained. 

In discussing the paper C. A. Adams 
pointed out that any machine analysis 
could be approached by studying either 
mmfs. or fluxes and that either method 
of approach gave the same result if 
the reluctance of the magnetic circuit 
was constant. Since the reluctance 
varies in salient-pole machines, the 
Doherty paper gave a method which 


was accurate and determined the belt 
leakage. Whether it determined the 
tooth leakage is, however, a matter 


of definition. 

P. L. Alger said that the method of 
analysis outlined by the authors was 
general in application and can be ex- 
tended even more to cover the design 
of any type of synchronous machine. 
Dr. M. I. Pupin said that machines of 
special characteristics were often in 
demand and that any fundamental and 
general method of design was valuable. 
R. D. Evans asserted that the two- 
reaction method of analysis of synchro- 
nous machines was of great importance 
in stability analyses. 
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A paper by F. W. Lee treating of 
graphical solutions for alternating- 
current circuits created a great deal of 
discussion which pertained to educa- 
tional methods. Dr. Pupin said that 
many electrical circuits have reactions 
which vary with time and which have 
no direct relation to the electromotive 
force. Some of these reactions cannot 
be treated by graphical methods such 
as can be used in electrical circuits, and 
such methods do not give any under- 
standing of the physics of the phenom- 
ena involved. He urged greater use of 
thorough analyses in the colleges. 

C. A. Adams observed that there was 
a tendency to slur over exact methods 


of analysis in favor of approximate 
methods in engineering teaching. 
Especially did he condemn the non- 


rigid treatment of fundamental prob- 
lems by teachers, but he added that it 
was not possible to get exact solutions 
of some problems. In this event it was 
necessary to have students understand 
the whole problem and know the reason 


for and limitations of approximate 
solutions. 
Dr. Harold Pender also urged that 


rigid methods of analysis be used in 
teaching and declared that graphical 
methods should be used only when an 
understanding of the basic physics had 
been established. R. E. Doherty agrecd 


with the necessity for thorough 
analyses but thought that graphical 
methods were useful if used intelli- 
gently. 


MULTIPLEX WINDINGS 


A paper by C. C. Nelson on multiplex 
windings for direct-current machines 
proposed a greater use of this type of 





CHESNEY 


winding because of its possibilities for 
better commutation. 

J. L. Burnham, in discussing the 
paper, said that if there was a frac- 
tional number of commutator segments 
between brush sets with multiplex 
winding there resulted two parallel cir- 
cuits which had pulsating voltages. 
First one circuit, then the other, carried 
the load and this resulted in causing 
the brushes to burn in zones. He 
doubted whether there were any advan- 
tages of the multiplex winding which 
could not be obtained by well-designed 
winding of the usual type. 


PAPERS ON SUBSTATIONS AND RAIL 
ELECTRIFICATION 


A very interesting paper on remotely 
controlled substations was presented by 
W. C. Blackwood in the other parallel 
session. The installations described by 
Mr. Blackwood are in the metropolitan 
district of New York, where load is va- 
ried and heavy and where anything less 
than 100 per cent continuity of service 
is almost unthinkable. It was on this 


latter account that preference was 
given to remot.‘y controlled substa- 
tions as compar.d with supervised 


automatic substations. 

As was brought out in the paper and 
later more fully stressed in discussion 
by C. M. Gilt, the value of remote con- 
trol and condition indication is derived 
principally from the speed at which 
feeder outages are detected and the 
consequent lessening of lost time in 
getting them corrected. 

In spite of the apparent superiority 
of manual remote control in this par- 
ticular case, C. L. Lichtenberg held that 
remote control was only a transition 
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stage on the way to full automatic 
operation, an opinion which gained 
added weight from the remarks of 
others taking part in the discussion. 
The characteristics of high-speed 
operation, discrimination, reduction of 
trip point with reduction in line voltage 
and polarization all contribute to the 
success of the high-speed _ circuit 
breaker in railway feeder networks, ac- 
cording to a paper by J. W. McNairy. 
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The operation of this type of breaker 
is so fast as to permit the current rises 
due to short circuits to be regarded as 
transient phenomena, the functioning 
of the device being dependent on the 
speed of rise of current value rather 
than on the attainment of a determined 
value. 

That the equipment provided for re- 
generative braking on direct-current 
locomotives should be determined by 
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the grade conditions over which a loco- 
motive is to operate was a general con- 
clusion to be reached from the presenta- 
tion of a paper by Alfred Bredenberg, 
Jr., on this subject. Where grades are 
of 14 per cent or less, excitation cur- 
rent for regeneration may safely be 
taken from one of the traction motors, 
but where grades exceed this figure an 
independent source of excitation cur- 
rent should be provided, 








Progress in Lignite 
Power Plant Construction in Germany 


Changes in Methods of 


Fuel and Ash Handling, 


Additions to Boiler Plant and Turbine Installation 
and Raising of Power Factor from 0.67 to 0.90 Greatly 
Increase Capacity of Zschornewitz Power House 


By A. PEUCKER 
Managing Direcior of Elektrowerke A. G. 


the A. E. G. (General Electric Company of Ger- 

many), is one of the best known lignite power 
plants in Germany. Thorough descriptions of this plant 
have appeared in the technical press, written by the 
late Dr. Klingenberg, one of the managing directors 
of the A. E. G. The first installation comprised eight 
steam turbines, totaling 128,000 kw., served by four 
boiler houses. After the war the Elektrowerke A. G. 
took this company over and added two turbines, total- 
ing 32,000 .kw., and built an additional boiler house. 
These two latter turbines were of the same general 
construction as the initial installation. The necessary 
expansions in the Zschornewitz plant for the current 
year clearly illustrate the forward strides that have 
been made during the last decade in large lignite power 
plant construction. 

The original coal supply was obtained from the Golpa 
open-pit mine, which is located adjacent to the power 
plant and from which the fuel was transported by 
means of a chain railway operated with cars of 2° 
tons capacity. This railway was replaced in 1922 by 
a new system consisting of electric locomotives and cars 
having a capacity of 20 tons. The tracks of this 
system lead directly to the main bunker of the power 
plant. This resulted in substantially reduced fuel-sup- 
ply costs and at the same time eliminated the hazards 
of interruptions of the chain-railway system during the 
winter months. 

In the initial construction ash disposal was effected by 
manually loading’ small ash cars, which were then 
conveyed by a locomotive to a point outside the boiler 
house, where they were reloaded and transported to an 
abandoned open-pit mine. This procedure was not only 
expensive but also very disagreeable for the people who 
lived near by. A new system was installed, utilizing 
water under pressure, by means of which the ashes 
were conveyed directly from the ash pits to the ash 
dump located about three-quarters of a mile from the 
boiler house. This improvement entirely eliminated 
manual labor and greatly improved the living conditions 
of the vicinity. 


Te Zschornewitz power plant, built in 1915 by 


Improvements in the design of the cooling towers, 
which were necessary in this plant because of the in- 
adequacy of the supply of cooling water, have resulted 
in units with an hourly capacity of 353,100 cu.ft. in 
place of the old ones of 134,200 cu.ft. Material savings 
have also been accomplished in the ground space re- 
quirements. 

The older steam turbines are thoroughly reliable, but 
they are not satisfactory from the point of view of 
steam consumption. Preparations have therefore been 
made to replace these turbines with units of modern 
design. The generators and condensers of the old units 
will remain unchanged. An improvement in steam con- 
sumption will be obtained and at the same time the 
ratings of the old generators will be increased by 25 
per cent. This increased capacity is made possible by 
increasing the power factor to 90 per cent, whereas 
the older units had been used with a power factor of 
only 67 per cent. It has also been possible to increase 
the capacity of the boilers through the introduction of 
*various small improvements, which will not be described 
at this time. Due to the various improvements pre- 
viously mentioned, the capacity of the old plant has 
been increased about 25 per cent without making any 
large expenditures other than those involved in the 
replacement of the steam turbines. 

Three new steam turbines will be installed during 
1926. Two of these units, each with a capacity of 
12,500 kw., will serve the power requirements of the 
plant and various near-by industrial uses. They are 
located side by side, and together occupy no more space 
than one of the older machines rated at 16,000 kw. The 
other new turbine will have a capacity of 37,500 kw. 
and will serve the increased power demands of the 
system. The two smaller machines will have two cy!- 
inders, whereas the larger machine will have three 
cylinders. These three new machines will use stage 
bleeding for heating the condensate to more than 100 
deg. C. 

Special arrangements were necessary at the boiler 
house. Since the water is brought back to the boilers 
at a temperature which is the same as that provided 
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at the outlet of the economizers, the flue gases of the 
boilers cannot be used as they formerly had been. The 
condensate, after it has been de-aérated, will be con- 
ducted to economizers having a heating surface of 100 
per cent of the heating surface of the boilers them- 
selves. The condensate will be heated to a maximum of 
160 deg. C. in the new economizers. Attached to the 
economizers and between the boilers and the economizers 
are special air preheaters which preheat the air up to 
160 deg. C. The boilers themselves are constructed 








COMPARATIVE DATA ON OLD AND NEW TURBINES 
Installed, Sq.Ft. Cu.Ft. 


Area, Height, Capacity, per per 
Kw. 


& E 
Sq.Ft. Ft. Cu.Ft. Kw. Kw. 
d turbi turbines 
On tan to 10... aeeke . .. 39,250 59.0 2,322,000 160,000 0.2462 14.52 
New turbine room....... 11,400 72.2 819,000 62,800 0.1819 13.07 
gg ge room, a 
ts r ower ant, 
Balecccc.cs5 2,730,000 210,000 0.1819 *12.96 
Steam Sq.Ft. Cu.Ft. 
Tons per _—iper ~ 
Old boiler houses Nos. 1 to Hour Ton on 
4, Zschornewitz, with- 
out bunkers......... - . 133,000 57.4 7,650,000 4xX175 190.4 10,920 
Boiler house No. ‘ 
Zschornewita...- oe 35,170 59.7 2,041,000 230 148.5 8,870 
Boiler house a 6, 
Jechornewits,........< 36,800 66.3 2,440,000 480 76.4 5,080 


Boiler houses, Rummels- 
burg power plant, Ber- 
lin, bituminous coal.... 61,600 


5,350,000 2xX520 59.2 +5,160 








* Excludes special preheating turbines 
+ Excludes special coal-pulverizing space. 


with inclined tubes and are provided with four drums, 
according to a plan that has been developed by the 
Elektrowerke in co-operation with the manufacturers, 
and are specially designed for large lignite-burning 
units. The boilers have been designed with a heating 
surface of 10,764 sq.ft. in order that the drums may be 
built out of a single piece of sheet steel, with only a 
longitudinal joint which has been welded and not 
riveted. 

The boilers are provided with mechanical stokers of 
the Seyboth system. They have an ordinary rating of 
8.26 lb. per square foot and an over-all rating of 
10.325 Ib. per square foot. Raw lignite often contains 
large percentages of sand, which quickly diminishes the 
steaming capacity »f the boilers. In order to obviate 
this difficulty an auxiliary firing system has been worked 
out by means of which dried pulverized fuel is blown 
into the furnace. This auxiliary firing system was 
worked out on a number of the older boilers and has 
resulted in an ability to increase the boiler ratings from 
30 per cent to 50 per cent within a few minutes. 

The new boiler house to be built in 1926 is only 
slightly larger than the older boiler plants. It will 
contain twelve boilers equipped with the auxiliary fir- 
ing devices as mentioned above, and which are able to 
furnish steam for 90,000 kw. of the new type of tur- 
bines. At the start only four new boilers will be in- 
stalled. Each of the older boiler rooms provided steam 
for 32,000 kw. of the older type turbines. The new 
boiler plant, supplying 90,000 kw., thus represents a 
very important step forward. 

In extending the turbine room, the older portion was 
raised about 13 ft., so that the cranes can serve both 
the old and the new turbine rooms, and thus sufficient 
head room has been provided to handle the new turbo- 
generator units. It will thus be possible to replace the 
older machines with newer and larger units, with the 
further changes in the building itself. 

The accompanying table shows clearly the progress 
that has been made in the lignite power plant con- 
struction in the last few years. The figures of the new 
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power plant at Rummelsburg, which is being constructed 
for pulverized bituminous coal, have been shown in the 
tabulation for comparative purposes. These figures 
were taken from the article published in the ELECTRICAL 
WORLD, Sept. 26, 1925, page 652, by the designer of the 
Rummelsburg plant, Dr. Klingenberg. These data 
do not take into consideration the fact that three re- 
heating turbines, each of 10,000 kw., must be provided 
for each of the large units, located in a special turbine 
room, and a special building must also be provided for 
the pulverizing and drying of the fuel. Furthermore. 
since the publication of the above-mentioned article, 
both turbine and boiler houses have been elevated. 

This comparison shows that a well-organized and 
well-designed lignite power plant can be superior, from 
the point of view of utilization of space, even to the best 
of the bituminous coal plants, a fact that has been a 
cause of considerable controversy in the engineering 
profession. By means of the method described in this 
article it has become possible to build large lignite 
plants cheaper than at the beginning of the period of 
high prices, despite the increased unit costs. And since 
the long-distance transmission lines, in consequence of 
the improved methods of construction, can be built at 
the saine prices in relation to their relative capacity, 
it is clear that the ability of long-distance power trans- 
mission to compete with local generating plants is much 
wider in scope than ever before. 





Power and Parks from the Standpoint 
of the Engineer 


N ADDRESSING the national conference on state 

parks, held at Hot Springs, Ark., last week, O. C. 
Merrill, executive secretary of the Federal Power Com- 
mission, said: 

“It has been too frequently the practice in the past, 
not only in connection with private development but 
with government projects also, to avoid the cost of 
clearing reservoir sites by merely flooding out the tim- 
ber and leaving a forest of dead trees and brush pro- 
jecting from the water surfaces to mar the landscape 
for generations. Almost without exception, and invari- 
ably where there is probability of recreational use, the 
commission requires the removal from the floor of the 
reservoir of all trees and brush that would project 
above the level of the lowest drawdown and the com- 
plete clearing of the entire margin between highest and 
lowest water. Such clearing in individual cases has 
cost hundreds of thousands of dollars. These reser- 
voirs, however, will become more and more centers of 
recreation, places for camping and boating and summer 
homes and will add many areas that may be availed of 
by the states at moderate cost for development as pub- 
lic parks. On Big Creek, in California, for example, a 
mountain valley at an elevation of 7,000 ft. has been 
turned into a beautiful lake by the creation of power 
dams at its outlet. -Hotels have been. erected, camp 
sites have been developed by the Forest Service, and ar 
attractive mountain area hitherto inaccessible is visited 
annually by many thousands of people. The handling 
of the clearing of the bed and margins of the reservoir 
site at Muscle Shoals has been so well done as to create 
the semblance of a natural lake, far more attractive 
from the scenic standpoint and far more useful from 
the recreational standpoint than the flood-swept banks 
and islands and sandbars which formerly existed.” 
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Group-Operated Disconnecting 
Switches 


By L. BIRCKHEAD 


Assistant Electrical Engineer Consolidated Gas, Electric 
Light & Power Company of Baltimore 














ODERN power house and substation design exhib- 

its a fine determination to develop operating 
methods and types of equipment that make larger and 
larger contributions to the two principal ideals of the 
central-station business, continuity of service and safety 
of operation. One manifestation of progress in this 
regard lies in the lately devised methods for handling 
the operation of disconnecting switches that are appli- 
cable to all bus arrangements. These methods employ 
assemblies of cranks, rods and operating handles that 
result in the group functioning of disconnecting 
switches from a remote operating point. One of these 
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TYPICAL SINGLE LINE DIAGRAM OF MONMOUTH STATION 


methods, as installed in the power houses and substa- 
tions of the Consolidated Gas, Electric Light & Power 
Company of Baltimore, where it is giving much satis- 
faction, will be described in this article. 

Although all of the applications of remotely oper- 
ated disconnecting switches in the Baltimore system 
are not the same in mechanical detail, a description 
of the arrangement in a single station should present 
a fair conception of the general idea. In the accom- 
panying drawing is shown a single line diagram of a 
part of the Monument Street substation. At the top 
are two buses, designated as “Red” and “Black” and 
located on different gallery floors. The taps from the 
two buses are brought through wall bushings to the jaw 
terminals of single-throw disconnecting switches. The 
lead from the oil circuit breaker is brought up to the 
blade terminals of both switches. It is thus possible 
to feed from either bus or from both buses. 

The load conductor from the breaker is carried 
through a reactor to the top jaws of two double-throw 
disconnects, each with a special blade as though there 
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OPERATING ARMS ON DISCONNECTING SWITCHES 


were two blades set in the same plane 90 deg. apart 
The blades are connected to two outgoing cables, one 
to each switch. The bottom jaws of these switches 
are tied to a bus, which may be energized for testing or 
grounded through a breaker. The operation of all of 
the disconnecting switches appertaining to one oil cir- 
cuit breaker is accomplished from the location of that 
breaker as shown in an accompanying illustration. 
When the operator stands in front of the oil breaker 
to select the proper disconnecting switch handle to be 
operated, he has before him a target showing the word 
“Open” or “Closed,”’ which indicates the position of the 
breaker. The disconnecting switch handles are pad- 
locked in position (shown in detail in an accompanying 
illustration, so that a time delay to unlock the switch is 
imposed, forcing on the operator an opportunity to 
check up his movement in the performance of a switch- 
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ing order. Each breaker has four disconnecting 
switches in circuit with it, the operating handles for 
which are located two on each side of the breaker com- 
partment and are mounted on the separating parti- 
tions. One of the two top handles is painted red and 
the other black according to the bus on which it closes. 
These handles are locked open or closed. The two lower 
handles control the double-throw switches on the out- 
going cables and may be locked in any one of three 
positions—closed on breaker, open, or closed on test bus. 

The location of the switch handles immediately close 
to the oil breaker, together with the indicating target 
on the breaker itself and the time lapse imposed by 





AT LEFT, OIL SWITCHES AND DISCONNECTING SWITCH OPERATING 
HANDLES. AT RIGHT, CLOSE-UP OF DISCONNECTING 
SWITCH OPERATING HANDLES 





unlocking the handle, effectively diminishes the chance 
of error on the part of the operator. The cable dis- 
connects with their test bus positions remove the neces- 
sity for the operator to place ground or test jumpers 
on the cable with the attendant possibility that he will 
make a mistake, costly to himself and the company. 





Estimated Distribution of Energy Generated 


Total Energy 














| 
f } Kw.-Hr. Generated Consumption by Energy Energy Energy Sold to Intracompany | by Public Utili- 
| Monthly Central-Station Consumed for Consumed for Electric Business, Includ- | ties for Resale, 
Month * Customers, Lighting, Power, | Ronnege. | ing Line Losses, | Kw.-Hr. 
Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. Kw.-Hr. 

1926 1925 | Per| !926 | 1925 | 1926 1925 1926 1925 | 1926 | 1925 1926 1925 1926 { 1925 

Thou- Thou- (Cent | Thou- Thou- | Thou- | Thou- Thou- Thou- | Thou- | Thou- | Thou- | Thou- | Thou- | Thou- 

sands sands Inc.| sands sands sands sands | sands sands sands | sands sands sands sands | sands 

| | | i 

January....| 5,683,055) 5,121,776, +11.2| 4,586,055) 4,133,776 1,260,000) 1,168,000) 2,771,055 2,429,776 555,000) 536,000 1,097,000) 988,000 1,010,000 690,000 
February ...| 5,190,645) 4,621,235,+12.3) 4,188,645) 3,729,235] 1,128,009] 1,044,000) 2,559,645) 2,201,235; 501,000) 484,000 1,002,000! 892,000 983,000 680,000 
\Iarch......| 5,727,606 4,963,857|+15.3) 4,621,606) 4,008,857) 1,212,000) 1,123,000) 2,854,606) 2,346,857; 555,000) 536,000\1,106,000) 958,000 1,090,000! 796,000 
\pril.......| 5,401,594) 4,777,289|+13.1| 4,358,594) 3,85 1,152,000) 1,067,000) 2,654,594) 2,253,289 763,000 
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TABLE I—GENERATION AND DISTRIBUTION OF CENTRAL-STATION ENERGY 
(100 per Cent of the Industry) 
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The handles at the breaker compartment are con- 
nected by means of suitable arrangements of pipe rods 
and bell cranks, as shown, to shafts below and across 
the front of the switches, from which the motion is 
transmitted to the switch blades through insulating 
arms (see illustration). None of these remote oper- 
ated switches is equipped with locks to prevent opening 
under short circuit. They are not necessary because 
of the lock on the handles and the natural resistance to 
motion of the operating mechanism and also because 
the arms to the switch blade and the arms on the gang 
shaft flatten out to a very large included angle, as shown 
in an accompanying illustration. Practically any inter- 
locking arrangement with other switches, breakers, 
compartment doors, etc., can be included in the oper- 
ating mechanism. 

In view of the radical decrease of hazard to life and 
property and to continuity of service the increase of 
cost of remotely operated disconnecting switches over 
the usual installation of switches opened and closed with 
a stick is not great. In the case of the single-throw 
switches, an approximate cost for a three-pole switch 
plus operating mechanism installed complete would be 
$170, as against $100 for three single-pole, stick-oper- 
ated switches. A three-pole double-throw switch with 
90-deg. blades plus operating mechanism installed com- 
plete costs about $230, as against $185 for three single- 
pole, stick-operated, selector-type disconnects. The 
interest on the additional cost of these switches is not 
a high annual insurance charge for the added protec- 


tion. 
~~ —__ 


April Output 13.1 per Cent Over Last Year 


TOTAL of 5,401,594,000 kw.-hr. of energy was 
generated by the-central stations of the country . 

during April, or at an average daily rate of 180,000,000 

kw.-hr. These figures indicate an increase of 13.1 per 

cent over the output of April last year, which is only 

slightly above the increase reported for the first 

quarter of the year, 12.5 per cent. The April output 

was 1.1 per cent below the estimated normal for that 

month, this normal being based on the operations for 

the past five years. 

The gross revenue for April totaled $139,800,000 and 
the operating expenses totaled $56,500,000. <A detailed 
discussion of the financial operations of the industry will 
be found in the “Financial and Corporate” section of 
this issue. 

A very noticeable increase in the amount of energy 
consumed for industrial power purposes is indicated for 


IN THE UNITED STATES 


| Energy Usedin | Energy Purchased 


552,000) 534,000 1,043,000 


| 
| 


923,000 1,040,000 





* Data on “energy generated” are those collected and published by the United States Geological Survey for all public utilities minus such data as are collected o 
energy generated by electric railway companies, reclamation service and manufacturing plants. The data are, therefore, for the electric light and power industry only, 
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THE GROSS REVENUE DURING APRIL WAS 5.4 PER CENT ABOVE THE ESTIMATED NORMAL 


the first third of the year. For January the consump- 
tion for power purposes had increased to 14.1 per cent 
over last year, in February 16.3 per cent, in March 20.8 
per cent, and in April the consumption by this type of 
customers had increased to 17.9 per cent over April of 
last year. 

The reports indicate that considerably more energy 
is being generated in hydro-electric plants this year 


TABLE II—OPERATING RATIO OF CENTRAL-STATION 
COMPANIES 


Operating Ratio 














than last. In March the energy generated in hydro- 
electric plants totaled 2,237,293,000 kw.-hr., an increase 
of 11.4 per cent over last year, and in April a total of 
2,280,763,000 kw.-hr. was generated in this type of 
plant, an average increase of 14.6 per cent over last 
year. There has been a noticeable drop in the amount 
of fuel oil used in central-station plants. In March 
the amount of fuel oil consumed was 15.3 per cent under 
that in 1925, and in April the consumption of this type 
of fuel was 5.4 per cent under April of last year. The 
amount of gas consumed during April, however, was 4.2 
per cent over April of last year. 

A very noticeable decrease is indicated in the operat- 











Month : ; Sas . ‘ . e 
Steam Plante | Hydro Plants Conpieee ee ing ratio or ratio between operating expenses and 
. —_———_—— revenue. The operating ratio in April for companies 
| 1926 1925 1926 1925 1926 | 1925 having steam plants only was 44.9 per cent, as against 
ee 45.3 25.0 25.0 41.3 43.4 47.2 per cent in April of last year. Also, the April 
February... 41.3 43.4 34. 28.9 39.8 40.5 ° ° 
Aoeits 42.0 44.0 37.0 29.0 40.0 40.5 operating ratio was below that of last January, an 
April ee 47.2 32.4 ont oy 41.9 unusual condition in the finances of the industry. 
TABLE III—CENTRAL-STATION FINANCIAL OPERATIONS FOR FOUR MONTHS IN THE UNITED STATES 
(100 per Cent of the Industry) 
Estimated Distribution of Gross Revenue | 
Total Gross Revenue —__———— ——_— ————— Total Operating 
from Sale of Energyt Lighting Power Electric Other Public and Maintenance 
Month Customers Customers Railways Utilities Expensest 
- | Per aa fad ea ide ae a a 
1926 1925 Cent 1926 1925 1926 1925 1926 1925 1926 1925 1926 1925 
Thousands |Thousands| Inc. |Thousands | Thousands |Thousands |Thousands | Thousands | Thousands |Thousands |Thousands | Thousands /Thousands 
January... 149,700 $137,300 9.6 $98,100 92,500 $37,500 $33,500 $5,000 $4,800 $9,100 $6,500 $58,700 $55,100 
February. 145,400 128,700 13.0 { 94,000 86,100 36,900 31,600 4,800 4,500 9,700 6,600 56,900 51,500 
March.. 141,800 124,000 12.4 90,400 82,600 37,100 30,000 4,800 4,600 9,500 6,800 59,200 54,200 
April.. | 139,800 122,400 14.0 | 89,700 81,100 36,000 29,800 4,900 4,700 9,200 6,800 56,500 53,300 
} Aggregate gross revenue from actual consumers, and sales to other public utilities for resale, involving a certain amount of duplication. 
Do not include interest, taxes, depreciation or sinking fund. 
TABLE IV—OPERATIONS OF CENTRAL-STATION HYDRO AND FUEL PLANTS IN THE UNITED STATES * 
(100 per Cent of the Industry) 
Energy Generated Y eS Fuel Consumption 
Hydro Plants Fuel Power Plants Coal Oil Gas 
Month 1926 1925 1926 1925 1926 1925 : 
Thou- Thou- Per Thou- Thou- Per 1926 1925 Per Per Thou- Thou- Per 
sands sands Cent sands sands Cent Short Short Cent 1926 1925 Cent sands sands Cent 
of of In- of ° In- Tons Tons In- | Barrels | Barrels In- of Cubic | of Cubic In- 
hae Kw.-Hr. Kw.-Hr. crease Kw.-Hr. Kw.-Hr. crease crease crease | Feet | Feet | cresse 
January 1,928,775] 1,676,526] +15.0} 3,754,280) 3,445,240| + 8.9| 3,272,761) 3,230,153'+ 1.3/ 972,131) 1,329,855) —27-8] 3,661,363| 2,898,225| +26 3 
February 1,886,471) 1,725,877] + 9.3} 3,304,174] 2,895,358] +14. 1] 2,886,534] 2,741,313/+ 5.3] 683,580) 959,595] —28.8) 3.328.365] 2.457.463) +3> ! 
March 2,237,293} 2,009,222) +11. 4] 3,490,313) 2,954,635) +18. 1] 3,071,092) 2,754,265)+11.5| 670,248 791,496 —15.5 3,896,594] 3,214,656 77-3 
April 2,280,763) 1,988,621} +14 . 3,120,831] 2,788,668} +11.9) 2,758,943) 2,587,289/+ 6.6) 622,394 658,080; —— 5.4 3,507,983] 3,367,663| + . 
| 





~ ® As collected by United States Geological Survey. The data are for the electr 


ic light and power industry only. 
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Heating Pitch Electrically 


Close Control of Temperature Requirements Insures Satisfactory Results— 
Mechanical Problems Simplified in 198-Kw. Installation with Capacity 
of 7,000 Gal. of Pitch for Steel Pipe Coating 


By LEE P. HYNES 
President Hynes & Cox Electric Corporation, Albany, N. Y. 


UST, corrosion and electrolysis 
ID quickly destroy unprotected 

steel, especially when it is in 
contact with moist earth, and much 
study has been devoted to methods of 
protection against these enemies. Al- 
though this is not a new problem, it 
has a growing economic importance 
through the rapid expansion of large 
systems of steel piping for water sup- 
ply, drainage and hydro-electric devel- 
opment. 

The best method so far discovered is 
the old one of applying a coating of 
hot coal tar, pitch or some asphaltum 
compound to the surface of the metal. 
Long usage has proved these coatings 
effective preservatives for steel when 
properly applied, but much difficulty 
has heretofore been experienced in the 
practical operation of this process. 

The materials suitable for coating 
steel pipe vary considerably in com- 
position, but all of them are com- 
pounds of heavy hydrocarbons and 
more volatile oils, and for convenience 
they will simply be referred to here 
by the common term pitch. They are 
rather complex in character and are 
hard to keep uniform, as heating tends 
to evaporate the more volatile con- 
stituents and precipitate the heavier 
ones. Definite specifications as to 
composition of dip have been worked 
out for various kinds of service and 
the chief problems are those of prac- 
tical application. 

The late Prof. George C. Whipple of 
Harvard University and other scien- 
tists have determined that there is a critical tempera- 
ture at which each mixture should be applied to the 
steel. This ranges from 300 to 400 deg. F. for dif- 
ferent compounds, but for a given material must be 
maintained within 5 deg. F., plus or minus, of the 
proper temperature. Otherwise the quality of the coat- 
ing deteriorates in adhesiveness and durability. Fur- 
thermore, the composition of the dip must be kept 
constant by stirring to prevent precipitation, and by 
the frequent addition of volatile oils to replace evapora- 
tion. The surface of the work must be perfectly clean 
and the steel must be heated throughout to the same 
temperature as the dip. Only when all these conditions 
are maintained can a definite dipping specification be 
satisfactorily complied with. 





FIG. 1~—-DIPPING STEEL PIPE IN ELECTRIC KETTLE 


Many difficulties confront the manufacturer of large 
steel pipe in attempting to apply a specified coating of 
pitch to steel sections up to 6 or 8 ft. in diameter and 
20 to 40 ft. long. It is obviously impracticable to pre- 
heat the steel accurately and uniformly and then apply 
the hot pitch at exactly the right temperature. The 
only practical plan is to immerse the entire pipe in a 
mammoth kettle of hot pitch. However, pitch is very 
hard to heat in large volumes, because of its poor 
thermal conductivity and its sluggish convection cur- 
rents. As the interior of the container must be kept 
free from obstructions to the work, steam coils have 
been used around the walls and in the bottom, but as 
superheated steam is required, an expensive installation 
is necessary. Furthermore, the sludge soon buries the 
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pipes and retards the heating. Cleaning the pipes is 
very difficult, as the kettle must be drained and the 
gummy material scraped off while hot. 

Walsh’s Holyoke Steam Boiler Works, Holyoke, Mass., 
a leading manufacturer of large steel piping, desired 
an improved coating process and engaged the Hynes 
& Cox Electric Corporation, electric heating engineers, 
Albany, N. Y., to co-operate in the design and to manu- 
facture and install the necessary heating equipment. 
Since pipe sections up to 6 ft. in diameter and 36 ft. 
long were to be coated, the only feasible method was to 
construct a vat of ample dimensions to receive such 
pipe sections, and submerge them in hot pitch. Ac- 
cordingly, a vertical kettle was sunk in the earth at a 
convenient point in the outdoor storage and loading 
yards. This kettle is served by a swinging crane hav- 
ing a radius of 100 ft. Other cranes, by relaying the 
work, make the kettle readily accessible from every part 
of the plant and to the shipping tracks. 

Fig. 3 is a vertical cross-section through this kettle, 
and Fig. 2 is a plan view. A cylindrical well 12 ft. 

in diameter and 32 
a deep was ex- 
| cavated and lined 
with a steel shell to 
exclude ground water. 
This was lined with 
insulation to prevent 
heat losses to the 
earth. This shell ex- 
tended 12 in. above 
the ground level and 
was surrounded by a 
concrete platform and 
curbing to prevent 
flooding by surface 
water. A cylindrical 
steel pitch kettle 
74 ft. in diameter and 
40 ft. deep was erected in the center of the pit, and 
the insulated conical housing shown in Fig. 4 was built 
to complete the inclosure. Thus an annular heating 
chamber approximately 2 ft. wide was provided around 
the entire exterior of the pitch kettle. The removable 
steel cap that is shown on the ground in Fig. 1, at the 
left of the kettle, serves to seal the pitch compartment 
between dips. 

Eighteen special electric heaters, each rated at 11 kw., 
are placed in this heating chamber, and are suspended 
and guided by steel hooks engaging steel stirrup straps 
welded to the wall of the pitch kettle. Each heater is 
34 ft. long and is designed with ample provision for 
expansion and contraction. The energy is supplied at 
550 volts, three phase, 60 cycles by the Holyoke Water 
Power Company. Circular busbars shown in Fig. 4 
encircle the top of the kettle, and each heater is con- 
nected directly across one phase at 550 volts. The total 
heater capacity is 198 kw., and the heaters are ar- 
ranged so that they can be cut off in nine uniformly 
distributed stages, with perfect phase balance on 
every stage. As all terminals are at the top, any in- 
dividual heater can easily be disconnected and hoisted 
out if repairs are needed. The conical roof is sectional, 
allowing ready access at any point. Underground cables 
in conduit connect the heater buses to the main control 
panel, which is located in an adjacent building. The 
temperature control instruments have capillary tubing 
reaching to the interior of the pitch kettle. 







| 





FIG, 2—PLAN OF PIT SHOWING 
HEATER LOCATIONS 
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Very uniform heating was obtained over the entire 
surface area of the pitch kettle by spacing the heaters 
at the proper distance from the shell and by a tapering 
capacity increasing toward the bottom of the kettle 
To stir the pitch thoroughly a series of air jets is located 
in the bottom of the kettle near the center. Whenever 
new pitch or volatile oils are added to the kettle, air 
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FIG, 3—CROSS-SECTION OF ELECTRIC KETTLE FOR PITCH HEATING 


is admitted at 100 lb. pressure per square inch and 
forces its way upward through the pitch, causing a 
circulation up the center and down the walls of the 
kettle. This simple stirring method has proved very 
effective in maintaining uniform quality of mixture 
and has entirely prevented the deposit of sludge. It 
quickly equalizes the heat by thoroughly mixing the 
new materials with that already in the kettle. The 
average contents of the kettle is about 7,000 gal. of 
pitch. 

Fig. 1 shows this dipping plant in operation, with a 
section of steel pipe 6 ft. in diameter and 30 ft. long 
being hoisted out of the pitch kettle. The work is 
brought to the kettle by the crane, lowered into the hot 
pitch and allowed to soak there for the few minutes 
required to heat the steel up to the pitch temperature. 
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As the heat absorbed by the metal is a very small part 
of that stored in the mass of the pitch, it has no ap- 
preciable effect on the pitch temperature and the input 
of heat balances that carried away by the work. After 
a few minutes’ soaking the pipe is hoisted to the posi- 
tion shown in Fig. 1, allowed to drain, and then swung 
away to be stored in the yard or loaded upon a flat car 
for shipment. This immersion and removal of work 
from the pitch also stirs it mechanically. 


No REPAIRS IN ELEVEN MONTHS 


This pipe-coating plant has been in constant opera- 
tion at the Walsh works since early in March, 1925, 
without a single enforced shutdown. No attention or 
repairing of any kind has been required to date and 
apparently the entire equipment is in as good condition 
as when installed. The actual operating costs have been 





FIG, 4—ROOF OF HEATING CHAMBER AND HEATER BUSBARS 


appreciably lower than for a superheated steam plant. 
There is also a lower investment charge and much lower 
labor cost. As dipping is a somewhat intermittent 
process, the saving in cost of attendance is especially 
important in reducing overhead charges. The excellent 
insulation prevents waste of heat and the pitch is usu- 
ally kept hot ready for use. During this year of service 
no sludge has formed in the kettle, the diffused heating 
and the uniform mixing having solved this troublesome 
problem. Another advantage is in having all heaters 
outside the pitch kettle. The interior is thus entirely 
free from any obstruction which can collect sludge or 
be damaged by contact with the work, and it has never 
been necessary during the eleven-month period to empty 
the kettle. 


ADVANTAGES OF ELECTRIC PITCH HEATING 


In summary, electric pitch heating has proved prac- 
tical and economical on a large scale, giving the fol- 
lowing advantages over any other method: (1) Lower 
investment charges; (2) lower operating costs; (3) re- 
duced labor, maintenance and depreciation; (4) greater 
flexibility and range for meeting dipping specifications; 

5) more accurate temperature control; (6) formation 
of sludge prevented; (7) better quality and more uni- 
form coating on steel; (8) less liability of shutdown; 

9) no waste of pitch material. 

It is not claimed that electricity is best for every 
industrial heating process, but often, as in this case, 
a careful analysis of the problem shows that it not only 
gives a better product but is cheaper than any other 
source of heat when the special requirements of each 
particular problem are properly balanced. 
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The Meterman and His 
Responsibilities 


Dual Obligations to Company and Public—Train- 
ing for Future Development Important— 
Educational Work in Providence 


By W. J. MOWBRAY 
Meter Engineer Narragansett Electric Lighting Company, 


Providence, R. I 

F ALL central-station employees the meterman 

holds a unique position of dual responsibility—first 
to his company, and second to the public to which 
he is under a solemn and most weighty obligation. 
On the one hand the company may be imagined as say- 
ing to the meterman: “Here is my finished product, 
the one thing I have to sell—my valuable kilowatt- 
hours. I intrust them to you. Measure them with 
the greatest care and see to it that the customer gets 
the exact number for which he pays.” On the other 
hand, the customer may be thought of as saying: 
“Here is the key to my cash drawer. I trust you 
with it. Pay to your company, for me, the exact num- 
ber of dollars and cents that I owe it.” 

Thus the meterman is a judge, an arbiter and lit- 
erally a deputy sealer of weights and measures. 
Therefore he should develop his character to a fine 
degree of integrity and cultivate a judicial quality of 
mind. This means thinking of himself not solely as an 
employee, but always considering his public obligations 
and avoiding the temptation at times to favor the com- 
pany even so little through mistaken zeal. 

Character is the first requirement of the meterman. 
Because the public trusts him with the key to its cash 
register, he is in honor bound to respect and justify 
that trust. The central stations of this country are so 
fortunate as to enjoy the confidence of the public to a 
high degree. The public trusts them to calibrate accu- 
rately and seal the meters without ordinarily having 
a representative of the public present. 


INCREASING NEED OF TECHNICAL TRAINING 


After character, the next most important require- 
ment in the meterman is thorough technical compe- 
tence. Meters and accessories have lately grown so 
intricate and complex that in order to care for them 
properly a high degree of technical and mechanical 
skill is needed. Without such knowledge a meterman 
cannot do good work and despite the best intentions 
may work a grave injustice to one party or the other. 

This leads to the increasing need of technical educa- 
tion for metermen. Many meter department heads 
are now of the opinion that in hiring new men who are 
expected to develop into good metermen consideration 
should be given only to those with a high school educa- 
tion or its equivalent in a mathematical direction. Such 
care in hiring new men is sure to improve future per- 
sonnel, but right now we have to consider how to 
educate many of our men who are deficient in this 
respect, although they may be good men in other ways. 

How shall the companies help these men and thereby 
help themselves? It is manifestly impossible to send 
them all to the short courses in meters held at Yale 
and elsewhere, chiefly because the universities cannot 
handle so many. Another almost equally strong objec- 
tion is that these men are not yet prepared to receive 
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the kind of instruction given by the universities. It is 
almost useless to send men to these short meter courses 
who do not know arithmetic thoroughly and who have 
little knowledge of algebra and physics. By this I do 
not mean to say that the universities could not educate 
these men from the ground up; but I do mean that they 
cannot even begin to do it in the time that the central 
stations can let the men spend there. 

I believe a solution of this important problem has 
been found in the Providence company, along the fol- 
lowing lines: 

An educational class is held in the company’s 
auditorium once a week during the college year. The 
class is called to order about half an hour before regu- 
lar quitting time, which insures good attendance and 
makes the men only a little late in getting home. The 
time is largely taken up in asking and answering ques- 
tions, and the work that really counts most is home 
work assigned by the instructor and brought in by the 
student for correction. The class was started on a 
specially simplified algebra, and it might be even better 
* to start such a class on arithmetic in order to lay a 
sound foundation. Electrical instruction will be intro- 
duced later as soon as the men are prepared to receive 
it. These classes are to run concurrently with the 
public schools and will be continued year after year as 
needed. 


COMPETENT INSTRUCTION NEEDED 


The class at Providence is taught by an outside 
instructor, a man who does this kind of work for a 
living and is thoroughly used to it. Brown University 
professors who regularly teach mathematics, physics 
and electrical engineering are to be employed in the 
order named as the class advances. In addition, a 
responsible man in the company’s employ exercises con- 
trol, seeing to it that the attendance does not drop off, 
that all the men do home work, etc. In regard to 
expenses, the company pays the professor, whose chief 
duty it is to lecture and answer questions, and the 
company also pays an assistant who helps correct the 
home work. The company further provides suitable 
quarters for the school, with the necessary benches, 
blackboards and stationery. 

The student buys all his own books and drafting 
implements on the installment plan at the rate of 
twenty cents per week. This plan has the advantage 
that should students drop out, the company is not left 
with the books on its hands. Further, the student 
takes more interest in that which costs him something. 
This class in Providence is only in its first year, yet 
it gives remarkable promise of success. Practically 
the entire personnel of the meter department, including 
the clerical force, attends. In addition, about an equal 
number of students from other departments are regis- 
tered, the total membership being about 100. The more 
advanced students help the backward ones, and this 
makes the progress of the work easier. It is believed 
that this course will meet the educational needs of the 
students and will also serve to prepare men for better 
work in the short university courses in case it seems 
desirable to send representatives to these. 

In closing, a word about the university courses that 
may be helpful to other companies. I believe that these 
should be attended by more carefully selected men and 
that it would be desirable to make these courses last 
a week or two. The scope of the instruction given 
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each year should be restricted in order to avoid trying 
to cover too big a field. This is being done this spring 
at Yale, where there will be both elementary and 
advanced courses. The former will cover only about 
70 selected pages in the Meterman’s Handbook, and 
the latter will be confined entirely to vector analysis. 





Letters from Our Readers 





Economical Wire-Size Calculations 


To the Editor of the ELECTRICAL WorRLD: 

In a letter published in the ELECTRICAL WorLD of 
May 15, page 1056, Howard P. Seelye calls attention 
to the relative importance of the cost of energy losses 
in secondary conductors and “unearned revenue” as 
defined in an article on “Economical Wire Size for 
Lighting Secondaries” in the issue of Feb. 27. This 
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DIAGRAMS FOR CALCULATING COST OF LOSSES 


refers to the decreased watt consumption of tungsten 
lamps when burned at less than normal voltage owing 
to line voltage drop. It was proposed to use this loss 
in revenue as a factor in calculating the economical 
size of secondary conductors. In the original circuit 
cost equation most economical conditions were assumed 
when the sum of fixed charges on the secondary wires, 
cost of PR line losses and unearned revenue was a 
minimum. A simplified working formula was then 
developed in which unearned revenue was set equal to 
the fixed charges, without using the term for IR losses. 
As Mr. Seelye points out in his letter, these losses are 
relatively important on a kilowatt-hour basis. The fol- 
lowing detailed description shows how due allowance is 
made for the cost of losses in the approximate method. 
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Consider a lighting secondary supplied from a trans- 
former at the regulated primary load center at constant 
rated lamp voltage. If the consumer’s meter were 
located at the transformer terminals, 100 per cent 
revenue would be derived from the lamps. If the meter 
is at the end of a secondary main, the revenue kilowatt- 
hours sold vary as the 1.6 power of the supply voltage 
because the secondary wire size and JR drop are 
assumed to vary (curve CD in the diagram). Adding 
the I’R losses in the secondary gives curve CB, which 
is drawn to the 0.6 power of the voltage. Line CA 
represents 100 per cent revenue kilowatt-hours. Taking 
the example used by Mr. Seelye, the kilowatt-hours sold 
at 3 per cent drop are proportional to the height of the 
ordinate at n, or 95.38 per cent; the /’R secondary line 
losses to the length mn, and the kilowatt-hours unsold 
because of line drop to the length ms. If the wire size 
is increased so that the 7R drop is reduced to 2 per 
cent, the loss is reduced to m’n’. The increase in kilo- 
watt-hours unsold is proportional to the altitude of the 
rectangle projected from the points n and n’. The addi- 
tional energy which must be supplied at the transformer 
is only the amount represented by the 
vertical distance between m and m’ as 
indicated by the altitude of the smaller 
rectangle. That is, for a gain of 16 
kw.-hr. in energy sold only about 6 
kw.-hr: additional energy is required. 
This is due to the increased efficiency 
of the larger secondary copper. If the 
bases of the rectangles are drawn pro- 
portional respectively to the retail 
rate per kilowatt-hour and cost per 
kilowatt-hour of energy delivered at 
the transformer, the areas are propor- 
tional to the additional revenue and 
energy cost. The net increase in rev- 
enue will be the difference in areas. 

In the formula the unearned rev- 
enue up to the 100 per cent line CA is 
used, as illustrated in the detail 
at the bottom of the diagram. The cost of additional 
energy, to be deducted from unearned revenue, is indi- 
cated by rectangle ms. The cost of [’R losses is given 
by the area at mn. Most economical conditions are 
assumed when the fixed charges on copper = (unearned 
revenue minus the cost of supplying the additional 
energy) -+ (the cost of actual [/’R losses in the sec- 
ondary). This is proportional to area U minus rec- 
tangle ms plus rectangle mn. That is, at the economical 
voltage drop the fixed charges on copper equal the 
unearned revenue plus the difference between the cost 
of ’R losses and the cost of the additional energy that 
would be required at 100 per cent voltage. For a small 
percentage drop this is nearly equivalent to adding 
one-fourth the cost of energy per kilowatt-hour to the 
retail rate per kilowatt-hour. But for the ordinary 
run of practical problems the unearned-revenue item 
alone gives reasonable accuracy, the approximation 
tending to reduce slightly the calculated wire size. 
Where a calculated result lies midway between two wire 
sizes preference may be given to the larger. This gives 
a practical method for figuring economical wire sizes 
directly from kilowatt-hour rate, due weight being 
given to the cost of losses without the necessity for 
evaluating the exact cost of energy. 


Economical Circ. Mils per Amp 
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It should be noted that these figures apply to kilo- 
watt-hours over a yearly period. The proportionate 
relationship between JR drop, /’R losses and unsold kilo- 
watt-hours is maintained for any load factor and loss 
factor and in problems involving distributed load. The 
formula makes allowance for primary line and trans- 
former drop. Power factor close to unity is assumed 
in this calculation. 

In order to show the effects of different rates on 
economical wire size, a diagram is given here with 
curves for rates from 1 cent to 10 cents plotted against 
loss factor. This may be used as a practical working 
diagram for 115/230-volt lighting secondaries. Wire- 
size curves are plotted at the right against ampere load. 
Areas between curves represent economical range of 
current loading for wire sizes in common use. The 
curves at the left were obtained by computing econom- 
ical circular mils per ampere for each rate and loss 
factor by means of the wire-size diagram in the issue 
of Feb. 27, 1926 (page 451; Fig. 4). Two dotted 
horizontal lines are shown, the upper representing 
typical residential lighting at 7 cents per kilowatt-hour 
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EFFECT OF DIFFERENT RATES ON ECONOMICAL WIRE SIZES 


and loss factor 0.07. This applies equally well to a 
10-cent rate at loss factor 0.05 or to a 5-cent rate at 
loss factor 0.10. The lower dotted line is typical of 
industrial lighting at a low wholesale rate of 2 cents 
and loss factor 0.12. Intersections at the right indi- 
cate that it pays to install larger wires and give better 
regulation to consumers paying full retail rates. The 
unearned revenue formula thus provides a logical dif- 
ferentiation between classes of service with varying 
characteristics. 

The diagram is drawn for tungsten-lamp load con- 
centrated at the end of the secondary. Exact calcula- 
tions for distributed loads are more complicated. As an 
approximate working rule it may be sufficiently accurate 
for load uniformly distributed over four-pole to ten- 
pole sections to choose the wire size indicated by an 
ampere load two-thirds of that supplied to the secondary 
at the transformer. To illustrate, a 10-kw. trans- 
former supplies 43 amp. at 230 volts. For concentrated 
residential lighting the diagram indicates No. 1/0 wire 
with No. 2 neutral. For uniformly distributed load the 
size would be determined at 4 XK 43 = 28.7 amp., 
which gives No. 2 as economical for outside wires with 
No. 4 neutral. H. S. LITCHFIELD, 

Providence, R. I. Electrical Distribution Engineer. 
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Central Station and Industrial Practice 





Cascade Control for 
Street Lights 


HE major part of the ornamen- 

tal lighting system in the Denver 
business district is a multiple system 
and was installed piecemeal over a 
period of twelve years from 1906 to 
1918. Service was supplied to these 
lamps by the Public Service Company 
of Colorado from the secondary light- 
ing network, and the various circuits 
were controlled by 125 small knife 




































this scheme of operation amounted to 
fully $1,000 annually, so it was found 
advisable to develop a cascade switch- 
ing arrangement. The present cas- 
cade control system was _ installed 
about three years ago at a cost of 
approximately $5,000. 

The details of connections are 
shown in the accompanying figure. 
The contactors employed are General 
Electric C. R. 7002 mounted in an 
iron box to make the installation rea- 
sonably weatherproof. The three- 
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WIRING DIAGRAM FOR CASCADE CONTROL OF MULTIPLE STREET-LIGHTING CIRCUITS 


switches located at the alley on each 
street. Considerable time was re- 
quired each day to turn the lights on 
and off, resulting in irregular burn- 
ing hours, and frequently lamps 
would be burning during daylight 
hours because of neglect on the part 
of new patrolmen. 

In order that all lamps should be 
kept burning on scheduled time it 
was necessary to have some lamps 
burning ahead of or later than sched- 
ule as much as 30 to 45 minutes. The 
labor and excess energy cost under 





point snap switch installed at each 
contactor is utilized for throwing on 
the circuit in the event of failure of 
the supply to the previous contactor, 
which would de-energize the control 
wire, or failure of the control wire or 
contactor. The system as such has 
worked perfectly, the only need for 
the use of the snap switches having 
arisen as a result of failure of supply 
to one section of the system and an 
incorrect connection of one control 
wire at the time some work was done 
in rearranging the secondaries. 


Insulator Testing Machine 
By JOHN J. HANLON 


Corvallis, Ore, 

TESTING machine of a me- 
chanical-electrical type which 
simulates the conditions resisted by 
an insulator in service on a transmis- 
sion line by withstanding a load 
comparable to the weight of the line 
as well as the electric potential has 
been constructed in the Oregon State 
Agricultural College electrical engi- 
neering laboratory for use in insu- 

lator testing. 
The novel feature of the machine 
is that it is so constructed that 
mechanical load and electrical poten- 





TESTS INSULATORS MECHANICALLY AND 
ELECTRICALLY AT SAME TIME 


tial can be applied to the specimen 
simultaneously. A mechanical load 
of 50,000 lb. can be obtained by 
means of a ram operated by oil from 
a high-pressure pump. Potential up 
to 500,000 volts can be applied to the 
test specimens when placed in the 
machine. 

Combined mechanical - electrical 
tests are made by applying mechani- 
cal tension by increments of 2,000 lb. 
per minute, while constant voltage 
25 per cent below flashover point is 
maintained. The point at which a 
specimen fails, either electrically or 
mechanically, is the ultimate service 
strength of the insulator. 
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Keeping Distribution Maps 
Up to Date 


By JOHN KRAMARCSIK 


Distribution Department, Connecticut Light 
& Power Company, Waterbury, Conn. 


Ret the proper and efficient op- 
eration of any distribution sys- 
tem a certain minimum amount of 
circuit information is absolutely 
necessary. This information is 
usually kept in the form of maps, 
the nature of which may vary from 
a simple line diagram to complicated 
groups of sectional maps showing 
everything from the pole location to 
which side of the crossarm carries 
the circuit. A system of maps such 
as the last mentioned can very easily 
become extremely cumbersome, so it 
has been the practice of this com- 
pany to provide separate record rou- 
tines for its transformers, poles and 
the equipment thereon. To the maps 
is left the problem of showing dis- 
tribution circuits, their character 
and extent. 

The circuit maps that we formerly 
used were classified into two main 
groups: Those showing the circuits 
superimposed on a geographical map 
in colors, and the conventional sec- 
tional circuit maps. At the time 
such maps were made they were 
very useful; but this period of use- 
fulness did not last very long, the 
main reason being the difficulty of 
showing circuit changes. The result 
was that soon the maps were out of 
date and therefore practically use- 
less. 

The colors, which showed the cir- 
cuits plainly, proved to be a hin- 
drance when it came to showing 
such changes as cutovers from one 
circuit to another, for when a sec- 
tion of circuit was cut over it 
changed its identity, and in order to 
show its new character it was neces- 
sary to recolor the section. This 
was feasible enough, but the con- 
tinual change soon made a _ very 
“messy” looking record. 

The sectional maps presented many 
other problems besides those in- 
volved in changes. In order to gain 
a comprehensive picture of a com- 
plete circuit under this system it is 
usually necessary to match up a 
number of sections, which is not 
always convenient or easy to do. A 
decided disadvantage of the sec- 
tional system of circuit mapping is 
that sectional maps showing only one 
circuit give absolutely no informa- 
tion as to the position of the circuit 
in question in relation to other cir- 
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cuits in the immediate vicinity. 
This fault alone when not watched 
carefully may allow circuits to grow 
into proportions quite inconsistent 
with good distribution practice, hin- 
dering good regulation and thereby 
contributing to poor service. Taken 
as a whole, our former methods of 
circuit mapping were neither clear 
nor simple. Condensation and sim- 
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completed, tne data were plotted on 
cloth geographical maps of the terri- 
tories under consideration. These 
cloth maps have been prepared from 
sections of government topographi- 
cal maps. A standard scale of 8334 
ft. to the inch was adopted for these 
linen tracings made from exploded 
maps, which hereafter will be re- 
ferred to as master maps. 
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TYPE OF CIRCUIT SHOWN BY LINE WIDTH 


plification of circuit records had to 
be achieved. 

To accomplish this a circuit sur- 
vey of each of our districts was 
made separately. The territory of 
this company is divided into dis- 
tricts, each having its own operating 
department, which works in con- 
junction with the general engineer- 
ing office. When these surveys were 


The plotting of the data on the 
master maps was done in the follow- 
ing manner: A line approximately 
4 in. wide was used to represent a 
three-phase distribution line and a 
line one-half that width was used to 
represent a single-phase distribution 
line. This simple classification was 
possible because of our almost com- 


plete standardization on three-phase 
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and’ single-phase distribution. A 
few existing two-phase lines were 
shown as three-phase but labeled 
clearly to show their true character. 
This was done because of their con- 
templated change to three-phase in 
the near future. All underground 
circuits, or those portions of any 
circuit underground, were shown 
with a broken line. Black ink was 
used for all plotting. 

After a master map was com- 
pleted it was ™photostated. The 
negative, or black print, so obtained 
was then rephotostated, producing a 
fine white miniature (18x22 in.) of 
the large master map. Although the 
master maps vary as to: size,. the 
photostat machine was adjusted to 
make prints of a uniform size. This 
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the execution of any work order in- 
volving changes or extensions to the 
primary distribution system the 
exact nature of these changes or ex- 
tensions is immediately indicated in 
crayon on the photostatic copies in 
the possession of the district. 
Periodically each district is required 
to send its copies to the office of the 
distribution engineer in the general 
engineering office of the company, 
where the master maps are then 
brought up to date. After all cor- 
rections have been made the master 
maps are again photostated and new 
white photostatic prints aré made to 
replace all the superseded sheets. 

In its entirety the system is very 
flexible, changes being very easily 
made. The fact that all circuits are 
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a problem, and appreciate their true 
significance with a minimum ex- 
penditure of time and effort. 





Motorcycle Cart for Cable 
Splicing 
By G. A. RILEY 
Assistant Superintendent Electric Distribu- 
tion, Los Angeles Gas & Electric 
Corporation 
ABLE splicing and maintenance 
work have been greatly facili- 
tated in the conduit districts on the 
system of the Los Angeles Gas & 
Electric Corporation, in the city of 
Los Angeles, by the use of the spe- 
cial motorcycle splicing cart shown 
in the accompanying illustrations. 
This type of equipment has been in 
use by this company since 1917, 





MOTORCYCLE CABLE-SPLICING CART USED FOR MAINTENANCE WORK IN LOS ANGELES 


size is large enough to. give plenty 
of details and small enough to enable 
copies of the master map to be kept 
in book form. It is realized that 
situations may arise where this 
photostatic copy of the complete 
master map will not answer all needs. 
In such cases a separate photostatic 
copy can be made covering only the 
section served by the circuit in 
question. If this is not sufficient, 
paper prints of the same size as the 
master maps can be used and the 
circuit plotted thereon if detailed 
study is necessary such as locating 
transformer positions, etc. 

After the master maps are photo- 
stated, copies are sent to each dis- 
trict, each district receiving only 
photostatic copies of the master 
maps showing the local circuits. 
Upon the receipt of these replicas of 
the master maps by each district the 
local staff becomes responsible for 
keeping its copies up to date. Upon 





in one color makes it easy to open a 
line at one point and close it in at 
another. Also when the termination 
point of the three-phase service is 
extended, it is a simple matter to 
widen the line. The cloth on which 
the plotting is done is of a very 
heavy body with plenty of filler, 
thereby providing a surface that can 
be reworked a number of times with- 
out damage. The master maps re- 
ceive very little handling and con- 
sequently should last a long time. 
Because of the ease with which it is 
possible to make copies of the mas- 
ter maps, a more liberal distribution 
of circuit information can be made 
than under the old methods where 
one map had to serve the demands 
of everyone who desired informa- 
tion concerning the circuits plotted 
upon it. 

In sum, the system makes it pos- 
sible properly to handle circuit data, 
distinguish the different elements of 


twelve such carts being in service 
at the present time. 

Standard twin-cylinder motorcycles 
are purchased and the rear car is 
manufactured and fitted to the mo- 
torcycle, according to the company’s 
specifications, by a local concern. 
Two passengers are carried on a 
seat just back of the motorcycle 
rider, thus furnishing transportation 
for the entire splicing crew, as well 
as for a complete set of splicing tools, 
material for the day’s work and a 
small amount of emergency material. 
The rear car is mounted on a 
vanadium-steel axle and _ standard 
30-in. x 34-in. Ford wheels, the whole 
having a capacity of about 750 Ib., 
exclusive of the box. 

This outfit has proved very satis- 
factory for both near and outlying 
conduit districts, some of which are 
as far as 74 miles from the shop. 
The total cost of the motorcycle and 
rear car is approximately $725. 
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TEST METER CONVERTED INTO PHASE ROTATION INDICATOR BY ADDITION OF 220-VOLT WATT-HOUR SHUNT ELEMENT 


Left, completed instrument. 


Rotation Indicator Made 
from Wattmeter Parts 
By L. G. WAINMAN 


Electrical Inspector El Paso Electric 
Company, El Paso, Tex, 


N EASILY constructed and inex- 
pensive phase rotation indicator 
made from watt-hour meter parts has 
been found indispensable by the El 
Paso Electric Company for determin- 
ing phase rotation in changing over 
customers from two-phase to three- 
phase service. The instrument, which 
is shown in the accompanying illus- 
trations, was made from an old rotat- 


Large air gap 
Dreverrs 
creeping , 





Sunt element 
LLOYV. watt-hr.merer 


FIG. 1 (LEFT)—-SCHEMATIC DIAGRAM OF PHASE ROTATION INDICATOR. 


ing standard, to which was added the 
shunt element out of a 220-volt watt- 
hour meter. The arrangement is 
shown schematically in Fig. 1. 

The method of using the rotation 
indicator is very simple and can be 
understood and used by any lineman 
after a few minutes’ explanation. It 
has proved invaluable where it is nec- 
essary to replace existing two-phase 
or Scott-connected banks with delta- 
or Y-connected three-phase banks. 
The connections used when a phase 
changer is employed to supply tempo- 
rary three-phase service are shown 
in Fig. 2. 





Right, instrument removed from case showing shunt element 


To phase out two three-phase 
transformer banks all that is neces- 
sary is to connect instrument leads 
Nos. 1 (2 and 3) and 4 to the leads 
from the working bank and give 
them numbers corresponding to the 
instrument leads and observe the di- 
rection of rotation. Then connect 
the leads from the new bank in such 
a way that the direction of rotation 
will be the same and give the leads 
numbers corresponding to the num- 
bers on the instrument. When the 
change is made, transformer leads 
connect to similarly numbered sec- 
ondary wires. 


Rotation 
indicator 


FIG. 2 (RIGHT)—CONNECTIONS FOR CHECKING 


ROTATION BETWEEN TWO-PHASE AND THREE-PHASE TRANSFORMER BANKS WHERE A PHASE CHANGER IS USED 
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Electric Refrigerator 
Practices at Rockford 


ASED on monthly readings of 
separate check meters serving 94 
domestic refrigerators for a period 
of twelve months, the refrigerators 
having capacities of 6, 10, 14, 20, 30 
ind 40 cu.ft., the Rockford (IIl.) 
Electric Company finds that the av- 
erage energy consumption is 74.2 
kw.-hr. per month, or 890.4 kw.-hr. 
per year. Figured on the 3-cent por- 
tion of the sliding-scale rate, this 
consumption gives an average yearly 
revenue of $26.71 per installation. 
By enlisting the ice cream manufac- 
turers and dealers of Rockford in a 
rental and resale plan, the company 
will connect 300 electric ice cream 
cabinets this year, returning an 
average annual revenue of $30 apiece. 
D. L. Cash, commercial manager 
of the Rockford company, declares 
that all makes of domestic refrig- 
erators now on the market are at- 
tractive in appearance and afford 
adequate varieties of types, capaci- 
ties, models and finishes to permit 
the most attractive sales set-up. For 
five reasons, however, the company 
sells a sulphur-dioxide machine. The 
reasons are: (1) Low operating 
pressure; (2) pungent odor dis- 
closes leaks before food spoilage 
occurs; (3) service man can quickly 
locate leak with an ammonia swab; 
(4) lubricating qualities of refrig- 
erant permit operation if oil be- 
comes exhausted; (5) thermostatic 
rather than pressure control. 

Remote installations (compressor 
installed in basement) are favored 
by the Rockford company. For 
apartment houses, multiple installa- 
tions cost less, but the company pre- 
fers and sells individual machines, 
either self-contained or with base- 
ment compressors. Multiple instal- 
lations impose a heavy constant duty 
on one compressor and greatly in- 
crease the servicing possibilities, 
Mr. Cash contends. 

By proper installation of the re- 
frigerators, the Rockford company 
has been able to keep its service calls 
down to one every eighteen months 
per machine. The installation and 
service men are schooled in refrig- 
erator practices before being put out 
on the job. 


List price is maintained and $60 
is added for installation, anticipated 
service and inspection calls. De- 
ferred payments spread over twelve 
months are afforded by adding 10 per 
cent to the cost installed for carry- 
ing charges. However, it has been 
found possible to secure 80 per cent 


of the business on cash at the time 
of installation or after 30 days. 

A small stock of two well-known 
refrigerators is carried in oak, and 
also in white and gray porcelain. 
List prices are maintained on the 
boxes, which are not sold, however, 
except with refrigerating units. 





Advantages of Electric Tractors in Industry 


Industrial Electric Trucks Efficient in Cutting Cost of Material- 
Handling Operations—A Profitable Load for the 
Power Company 


NDUSTRIAL electric trucks and 

tractors are rapidly demonstrating 
their economy in labor saving and 
increased production in manufac- 
turing plants. A careful estimate 
of the number of these machines in 
use in this country places the total 
at approximately 15,000. Keen 
competitive conditions and increas- 
ingly expensive unskilled labor 
largely account for the greater in- 
terest recently taken in modern 
methods of material handling. 

Although some central-station com- 
panies still hestitate to push this 
class of equipment, desirable as it 
is as an off-peak load builder, others 
are seeking information that will 
enable them to understand the pos- 
sible applications of the electric 
truck. 

Industrial electric trucks may be 
divided into five general types with 
respect to their construction to meet 
different applications; the straight 
platform truck, the elevating plat- 
form truck, the high lift truck, the 


COST PER HOUR FOR OPERATING 
INDUSTRIAL ELECTRIC TRACTORS 
AND TRUCKS 





Elevat- 
Straight ing 
Plat- Plat- High 
Industry Tractor form form Lift Crane 
Automobile.. $0.40 ...... $0.40 $0.40 $9.40 
to 0.50 to 0.50 oe 0.50 


Tin plate.... .. So5 
Marine ter- 

minal..... O08 se ccs 0.43 0.65 
Raeather.:..: @:40 Wiltememt 0.62  cicicec ccsccs 

plants 
eee Ci POF cisdiensdevxnts 
Mieat packing 0.60. 0.000 ssense coscce “seseve 
Rubber..... Brae. Assen ae “ewkwo eteemeas 
Warehouse.. 0.34to...... OD ocseacs eensve 
0. 40 

Aluminum 

4. 0s hickigis WI SpsihkS) cae i eee 
Freizht house 0.55 ...... fk AS Se 0.55 





* No depreciation or interest. 
t Does not include power. 


crane truck and the load-pulling 
type or tractor. In addition to these 
five major types of storage battery 
haulage and handling equipment, 
several other adaptations for special 
jobs have been developed. 

The field for the storage battery 
industrial vehicle as compared with 
the entire range of material-handling 
activity is limited only to the ex- 
tent that in some operations, where 
there is a continuous flow between 
two fixed points, power-driven con- 
veyors or elevators, cranes or hoists, 
pneumatic or gravity systems demon- 
strate greater economies than can 
the mobile unit. 


WHAT EQUIPMENT COSTS TO 
OPERATE 


Both to power salesmen and to 
prospective user no consideration in 
connection with this equipment is of 
greater importance than that of op- 
erating costs. Such data are scarce 
as yet, the complete picture being 
possessed by users only very rarely. 
For that reason the figures given 
below are incomplete. On the other 
hand, they represent solid facts in 
the cases cited. 

To be complete, costs should in- 
clude the following items for truck, 
battery and charging equipment: In- 
terest, depreciation, insurance, taxes, 
power, maintenance and _ incidental 
garaging expenses wherever in- 
volved. Interest at 6 per cent, 
taxes and insurance at 2 per cent, 
lead battery life three and one-third 
years, nickel-alkaline battery life 
five years, truck life seven to ten 
years, charging equipment life fif- 
teen years, power one and one-half 
to three cents per kilowatt-hour— 
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this basis can be generally applied 
in figuring costs. The question of 
maintenance is involved, including 
spare parts, lubricants, tires and 
labor, fluctuating with the type of 
service and the amount of attention 
devoted to regular upkeep. Costs 
per hour of operation for the various 
types of equipment in different in- 
dustries on the basis of 300 working 
days of eight hours are shown in the 
accompanying tabulation. 

The statement of savings only in 
terms of men released conceals many 
sources of increased revenue grow- 
ing out of the use of the electric in- 
dustrial truck. These include: 

1. Decrease in labor turnover 
through making working conditions 
more agreeable and taking the back- 
ache out of heavy handling jobs. 

2. Increase in effective storage and 
manufacturing area through elimina- 
tion of congestion made possible by 
rapid movement of heavy loads. 

3. Decrease in warehouse insurance 
charges where storage is either on 
skids or trailers. 

4. Simplification of inventory, where 
skids and containers are used, eliminat- 
ing wacte of time formerly required to 
make an annual check-up. 

5. Elimination of time wasted for- 
merly by skilled operators kept wait- 
ing for work or to have finished jobs 
taken away. 

6. Decrease in the stock necessarily 
held on hand through increased speed 
in moving it through. 

7. Periodic service in usual 
where the application makes 


jobs 
it un- 
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necessary to take a large number of 
men from other jobs to help out in an 
emergency. 

8. Adherence to production schedules 
and elimination of shutdowns to smooth 
out congestion formerly created by in- 
adequate facilities for trucking. 





Courtesy Card Aids Custom- 
ers in Establishing Credit 

EELING that the central station 

has a wondezful opportunity to 


cement good will when a customer 
leaves its territory, utilities of the 


To ASSOCIATED 


COLORADO, 
NEW MEXICO 


the fulfillment of 
those obligations cons.dered_ the 
standard by which business integrity 
and satisfactory customer relations 
are measured, we feel justified in 
presenting a past customer to the 
Associated Utilities in the Rocky 
Mountain Division. 


UTILITIES IN 
WYOMING and 


Appreciating 


(Name of Company) 
MiGs tewte eeeeeene eocce 





Rocky Mountain region purpose to 
issue to customers whose relations 
with the company have been satis- 
factory a courtesy card, which will 
serve to introduce the customer to 
some other utility and aid him in 
establishing credit. The accompany- 
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ing panel shows a tentative draft of 
the proposed card. 

At the option of the central sta- 
tion to which such a courtesy card 
is presented, it may be accepted in 
lieu of other forms of credit refer- 
ence. It is felt that if all the associ- 
ated companies in the Rocky Moun- 
tain region will participate in the 
idea and make the adoption of a 
standard form of card universal, bet- 
ter public relations will result. 





Energy Consumption of 
Rural Customers 


URAL customers in Alabama on 
Dec. 31, 1925, were using at the 
rate of slightly more than 1,000,000 
kw.-hr. per year, according to a 
paper presented at the Southern 
Rural Electrification Conference re- 
cently by E. C. Easter, agricultural 
engineer of the Alabama Polytechnic 
Institute. Of this amount, 453 
farmers were using 33.1 per cent, 95 
community enterprises 31.1 per cent 
and 1,332 non-farming residents 35.8 
per cent. Of the energy (not in- 
cluding community enterprises) used 
by individual customers, 95 per cent 
was being used in the homes and 5 
per cent as farm power. 
Of the energy used in the homes 
a little more than 50 per cent was 
used by 158 range customers and the 





MOVING MATERIAL IN PROCESS OF MANUFACTURE 
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TABLE I—ELECTRICAL ENERGY USED BY RURAL CUSTOMERS IN ALABAMA 














*A verage Per 
Kw.-Hr. Total Cent Per Cent Per Cent 
Customers Per Annual Used Used by Used by 
Dec. Dec. Customer Kw.-Hr. by Community Other 
Line Date 31, 31, per Month Used Farms Enterprises Rural 
No. Project Completed 1924 1925 1924 1925 1925 1925 1925 Customers 
1 Whitesburg Pike....... June, 1920 12 13 78.0 88.0 61,200 17 83 00 
NS x0 Ty's e090 s0 July, 1920 39 43 25.0 29.0 15,400 25.8 00 74.2 
3 Big Cove Pike...... .. June, 1922 5 5 178.0 189.0 13,547 33 00 67 
4 Menidianville Pike...... Aug., 1922 9 9 76.0 93.0 33,120 35 65 00 
5 Chase Nursery......... Aug., 1922 1 1 410.0 480.0 5,760 00 100 00 
6 Pickett Springs......... Aug., 1922 3 3 20.0 22.2 o7,.° 98.5 00 3 
7 Carter Hill Road....... Now: 1022. 42 {3 35.4 -59.6 6,356 5.0 58 37.0 
8 Anniston Pike.......... Dec., 1922 5 5 4.3 0.9 4,038 63.0 00 37.0 
9 Marion Junction....... Dec., 1922 51 51 19.2 20.3 12,441 22.0 00 88.0 
10 Oakwood School........ May, 1923 6 8 43.0 43.5 49,838 13.0 87 00 
1] Hinkle Line............ Aug., 1923 2 2 90.0 134.5 3,228 100 00 00 
12 Narrow Lane Road..... Sug., 1923 10 12 121.0 157.0 17,424 22.0 00 78 
13 Shades Mountain....... Nov., 1923 88 136 75.3 83.5 116,070 an 00 96.8 
14 Bingham Line.......... Dec., 1923 2 2 50.0 55.0 2,032 90.0 00 10.0 
| Shocco Springs......... June, 1924 15 15 40.0 50.0 7,847 13.7 00 86.3 
1@¢\ Gardendale............ July, 1924 69 89 21.8 26.6 23,849 62.5 00 37.9 
17 Five Points............ Sept., 1924 67 80 15.1 20.6 51,111 8.6 70 21.4 
18 Fulton Springs......... Oct., 1924 55 88 26.0 31.0 27,678 2 00 92.5 
19 New Merkle wees Mes, De OS CTD OT 8S DLS 11.7 56 32.3 
20 Washington Ferry Road Oct., 1924 6 & 3.3 4.8 957 95.5 00 54.5 
21 Watson Line......... Oct., 1924 1 =x  oe.0: 37,5 1,803 38.4 00 61.6 
22 Huffman.............. Nov., 1924 9 152 94.0 31.0 57,353 49.0 00 51.0 
23 Oak Grove............ Nov., 1924 41 74 #+11.4 47.8 34,469 44.5 00 55.5 
24 Agricola Line.......... Nov., 1924 2 2 356.0 687.5 22,833 82.0 00 28.0 
25 Lock 12 Road.......... Dec., 1924 16 16 30.0. 34.2 6,258 63.5 00 26.5 
me MOONE... ci coos Dec., 1924 87 204 21.2 26.2 46,634 4.9 00 95.1 
Be UE RAOD,. 55-020 crbays Dec., 1924 I 1 75.0 83.0 995 100 00 00 
28 Sylacauga Line......... Dec., 1924 17 17 36.0 40.5 6,666 84 00 16.0 
BT xh ined esa ie cae nee aan 678 1,123 34.0 57.0 642,491 22.1 39 38. 
*Average kilowatt-hours per customer per month do not include community enterprises. 


remainder by the 1,521 lighting cus- 
tomers. The energy used by the 
range customers included that for 
cooking, lighting, all small household 
appliances and motors not larger 
than 1 hp., and the energy used by 
the lighting customers also included 
small household appliances and mo- 
tors not larger than 1 hp. Table I 
gives the rural projects that were 
completed prior to Dec. 31, 1924, with 
the average number of customers 
and the average energy consumption 
per month per customer for 1924 
and 1925. 

The 28 projects at the time of 
completion consisted of 78.1 miles of 
line, but extensions to the original 
lines by Dec. 31, 1925, had brought 
the total up to 108 miles. The 
average energy consumption per cus- 
tomer per month in 1924 was 34 





kw.-hr., whereas in 1925 it had in- 
creased to 57 kw.-hr. This does not 
include any energy used by com- 
munity enterprises. A study of the 
original customers connected to the 
lines shows that the consumption of 
these customers was higher than 57 
kw.-hr. 

A complete classification of the 
379 farms on the lines Dec. 31, 1925, 
is given in Table II, with the aver- 
age and maximum annual energy 
consumption for each class. The 
largest farm consumer for 1925 was 
the Agricola dairy farm near Gads- 
den, Ala., which used a total of 
13,500 kw.-hr. at the dairy and in 
the house. Of the total, 6,860 
kw.-hr. was used for milking 60 
cows, pumping water for the dairy 
and the house, grinding feed, re- 
frigeration for the dairy and a small 





TABLE II—DISTRIBUTION OF ENERGY CONSUMPTION FOR DIFFERENT CLASSES OF 
RURAL CUSTOMERS 








Average Annual 
Annual Annual Kw.-Hr. Per Cent Per Cent 
Number Kw.-Hr. Kw.-Hr. per for Largest Total Annual 
Customers Used Customer User Customer Kw.-Hr. 
Geel GAL icc cc cesccveccesess 178 138,800 780 3,840 7.4 13.00 
Cotton ck wierd kk s Sue wae 74 16,800 240 1,680 3.9 1.50 
Tratekt FAFMG....s.ccccseccsseese 62 14,900 240 600 3.3 1.40 
oo cache it's Vals © 41 93,250 2,280 13,500 2.18 8.70 
ROOD 6 cass x5 0k ns 00 oe os 8 21,120 2,640 4,320 0. 43 2.00 
SSL Osh csi ns vee 1 1,803 1,803 1,803 0.05 C115 
Pecan orchards.............-+-+-- 3 900 300 450 0.15 0.08 
Strawberry farms..............-- 7 Notavailable (Connected in December) 0.35 a ea 
I ss eine hai scans 2 6,360 3,180 5,760 0.10 0.60 
Ee CRT E ce 2 1,128 564 785 0.10 0.15 
IEE soak 's's oe gcuis'p katie ons ee ee ee 0.05 ° ete 
Werke GeO vin onic ce nccwss 379 295,061 paths 20.1 27.8 
‘arms not classified.............- 74 *59,200 aaa on 3.9 5.3 
Total ES La oss MEA oh RR 453 354,261 800 13,500 24.0 33.1 
rin conus Dbmek sen nae % 6 172,161 28,693 47,463 0.25 16.1 
ie was es x wip a win hae 3 7,712 2,542 4,410 0.15 a 
Boarding schools J. sche es 4 115,667 28,917 37,200 0.20 10.8 
Schools, churches and lodges... .. . 81 14,356 178 1,863 4.30 1.8 
Waterworks. ..... = GERM ele | 21,528 21,528 21,528 0.05 2.4 
Total community enterprises 95 331,424 3,200 47,463 5.00 31.1 
Other rural customers............ 1,332 384,000 290 11,265 71.00 35.8 
ee tate: ho. edie ben ee eo 1,880 1,069,685 we. Ree. 100 100 





*Estimated. 
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motor in the farm shop. For light- 
ing the dairy 1,030 kw.-hr. was used, 
and in the house 5,600 kw.-hr. was 
used for lighting, cooking, refrigera- 
tion and small household appliances. 
The average for eight poultry farms 
was 2,640 kw.-hr. per year, even 
higher than the average for the 
dairies, but the largest poultry farm 
consumer used only 4,329 kw.-hr. 
This indicates that the dairies have 
a greater capacity for using elec- 
tric power,. but electricity for some 
uses is more essential for the poul- 
tryman. Therefore there is less 
variation in the amount of energy 
used by the poultry farm than by the 
dairy. 





Boston Industrial Heating 
Load Shows Rapid Gain 


HREE years’ intensive sales ef- 
fort to develop the industrial 
electric heating load on the system 
of the Edison Electric Illuminating 
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GROWTH OF INDUSTRIAL HEATING LOAD 
IN BOSTON 


Company of Boston, Mass., shows a 
gain in connected load from 9,200 to 
12,200 kw.; an increase in energy 
consumption of from 6,800,000 to 
14,400,000 kw.-hr. and an increase 
in revenue from $113,000 to $223,000 
annual yield. It is noteworthy that 
in 1924 the income from this class of 
service began to increase with great 
rapidity owing to the increased use 
of electricity in existing installa- 
tions and to the use by some cus- 
tomers of 24-hour power in heating 
work. In 1925 the company’s addi- 
tional heating service brought in 
about $46 revenue per kilowatt of 
demand. J. L. Faden is electric 
heating engineer and L. R. Wallis 
superintendent ‘of the sales depart- 
ment. 
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Hydro-Electric Development and 
Steam Equipment 


Combustion in Latin Europe—As a 
result of the recent tour of the prin- 
cipal power stations in the United 
States by a representative group of 
French engineers and their observa- 
tions of modern American methods, it 
is expected that new extensions to ex- 
isting plants in Europe will incorpo- 
rate the latest improvements. Plans 
have already been passed for several 
installations employing among other 
features the use of water-cooled fur- 
nace walls. Although there is as yet 
no installation in service of this type, 
there appears to be no hesitation about 
its adoption for future plants. In con- 
nection with the increasing use of air 
heaters in modern installations, it is of 
interest to note that a French engineer, 
in collaboration with an expert on 
graphics, has succeeded in evolving a 
series of charts by the use of which 
a great deal of calculation for air 
heaters is eliminated. The use of pul- 
verized coal is rapidly becoming uni- 
versal as is evidenced by the number 
of contracts which have been made re- 
cently in numerous European countries. 
A royal decree in Spain provides for 
the establishment of a Spanish Na- 
tional Fuel Council, which will intro- 
duce regulations tending to the devel- 
opment and economic utilization of coal 
and lignite, the granting of financial 
facilities and the exemption of this 
industry from certain taxes. The de- 
velopment of hydro-electric power in 
Italy is making great strides. With the 
opening of the section of the railroad 
between Spezia and Sestri Levante, the 
whole of the railroad between Modena 
and Spezia, a distance of 225 miles, 
is now electrified, and it is intended to 
continue the electrification of the line 
as far as Liverno. Italy will then 
possess the longest stretch of electrified 
railroad track in the world.—Combus- 
tion, June, 1926. 


Water Power and Steam Power in 
California Utilities—H. A. Barre.— 
There has always been more attendant 
publicity in connection with the devel- 
opment of water power than there has 
been with the development of steam 
power. This widespread publicity, 
coupled with the existence of low rates 
and the almost universal use of electric 
service in California, has apparently 
given rise to the impression that water 
power has been the cause of these de- 
sirable results. The high economies 
that have been obtained in the recently 
completed steam plants of the Los An- 
geles Gas & Electric Company at Seal 
Beach and the Southern California Edi- 
son Company at Long Beach have made 
a decided difference in the -situation. 
While the older steam plants in Cali- 
fornia have economies of 200 kw.-hr. 
to 260 kw.-hr. per barrel of oil under 
full-load conditions, the economy of 
these new plants is of the magnitude 
of 425 kw.-hr. to 450 kw.-hr. per barrel. 
At such efficiencies the fuel cost with 
oil at $1 per barrel ranges around 2% 


mills per kilowatt-hour, a figure so low 
that additional stream-flow plants in 
California are practically out of the 
question and plants having storage fa- 
cilities must be scrutinized more care- 
fully than heretofore. Only an in- 
crease of several hundred per cent in 
the price of fuel can change this con- 
dition.—Journal of Mechanical Engi- 
neering, June, 1926, 


Generation, Control, Switching 
and Protection 


Exciter for Wide Regulating Range. 
—F. LEYERER.—Large synchronous gen- 
erators require very considerable volt- 
ages and currents for their excitation, 
for which reason the use of series-re- 
sistance regulators becomes uneconomi- 
cal. In many such installations the 
main exciter is energized by an auxili- 
ary exciting unit. This eliminates the 
waste but necessitates two units. On 
the other hand, some installations, par- 
ticularly synchronous condensers, de- 
mand a regulation within a very wide 
range, in which case the customary ex- 
citer becomes unstable. According to a 
recent invention of Mr. Osanna, both of 
these problems can be solved satisfac- 
torily by using a split-pole generator. 
A bipolar machine of this type carries 
four poles and represents really the 
mechanical and electrical combination 
of two two-polar machines, with an 
auxiliary set of brushes half way be- 
tween the main brushes. The two main 
fields can be made either to boost or to 
buck each other, and as they are un- 
equal, a regulation of, for example, 
plus 220 volts to minus 30 volts can 
thus be obtained, throughout which 
wide range the generator remains fully 
stable. The characteristics of such 
split-pole generators are explained, and 
a number of photographs are repro- 
duced to show recent installations. The 
author indicates the possibility of quickly 
de-energizing very large generators by 
using an Osanna exciter in conjunction 
with an oscillatory resistance.—Sie- 
mens Zeitschrift, April, 1926. 


Transmission, Substations and 
Distribution 


7,500-Kva. Synchronous Condenser.— 
J. RICALENS.—It was desired to con- 
nect to the end of a 45-mile transmis- 
sion line a synchrgnous condenser ca- 
pable of an output’ of 7,500 kva. when 
overexcited and an absorption of 4,000 
kva. when underexcited, with 10 per 
cent voltage variation. The machine 
was built for 750 r.p.m. with salient 
poles sufficiently strong to withstand 
a 25 per cent overspeed. The winding 
of the stator is insulated for 3,000-volt 
operating potential. The required wide 
range of excitation, varying from a 
few amperes up to 600 amp., called for 
a potentiometer method of regulation 
with two cascaded exciters. A perfect 
sinusoidal voltage curve was obtained, 
owing largely to the use of specially 
built-up and multiple-transposed stator 
conductors in the slots. The machine 
is started with a synchronized induction 
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motor. During its test run the total 
losses were measured as 219,680 watts, 
or 2.92 per cent of the output of the 
machine.—Bulletin de la Société Alsa- 
cienne de Construction Mécaniques, 


April, 1926. 
Reliability of Large Mercury-Are 
Rectifiers. —R. SCHUHMACHER. — It 


seems that the opinions about the reli- 
ability of large rectifiers do not fully 
agree as yet. This may be attributed 
to the relative newness of this type of 
apparatus and to the fact that experi- 
ences from one plant may be general- 
ized as applying to another plant with 
totally different operating conditions. 
Gathering practical experiences from a 
wide variety of installations, the author 
gives a large amount of valuable infor- 
mation on the various parts of modern 
rectifiers. Tanks and their welding, 
vacuum-tight joints, air pumps, trans- 
formers and auxiliaries are exhaustively 
investigated. One of the _ greatest 
dangers of rectifiers was back-firing, 
which invariably resulted in a dead short 
circuit. After describing quick-opening 
circuit breakers, the writer shows by 
oscillograms how such breakers effec- 
tively prevent trouble of this nature. 
He maintains that rectifiers are in nine 
out of ten cases mysterious additions 
to put under the care of an operator. 
Not being familiar with their design 
and operation, most attendants will 
neglect a rectifier at the first sign of 
trouble. It is therefore suggested that 
the operator be thoroughly trained, 
preferably at the factory where the 
apparatus is made, before he is trusted 
with its supervision. Because it is 
totally different in operation and char- 
acteristics from a rotating machine, 
the average power-house man cannot 
otherwise be expected to keep a recti- 
fier in as good working order as desir- 
able, although the apparatus itself is 
today fully as reliable as any other 
type of machinery.—Elektrotechnische 
Zeitschrift, March 25 and April 1, 1926, 


Breaking of Overhead Transmission- 
Line Cables—W. GaustTerR.—Experi- 
mental tests were made on a number of 
towers of a 110-kv. transmission line to 
determine the mechanical phenomena 
occurring when one of the electric con- 
ductors is ruptured. To record these 
transients of short duration, the author 
developed a mechanical torsigraph for 
the motions of towers and a photo- 
graphic registering instrument for mo- 
tions of the cable. The results obtained 
approximated closely those derived 
from mathematical computations. When 
a cable breaks the adjacent towers are 
subjected to a pronounced torsional 
stress, which may be 10 to 40 per cent 
greater than the normal static stress. 
The additional strain from the rebound- 
ing cable trunk may be neglected.— 
Elektrotechnik und Maschinenbau, 
April 11, 1926. 


Units, Measurements and 
Instruments 


Notes on the Testing of Statice Trans- 
formers.—J. LINDLEY THOMPSON.—The 
paper describes the usual methods 
adopted in the commercial testing of 
static transformers. Emphasis is laid 
on the need for accuracy, and methods 
are suggested whereby it can be ob- 
tained. The drying out of transform- 
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ers, the determination of dryness and 
the measurement of insulation resist- 
ance are discussed. The measurement 
of the iron loss and load loss is de- 
scribed, together with a method for 
obtaining greater accuracy. The meas- 
urement of form factor and its effect 
on the loss measurements are dealt 
with, and methods for determining the 
ohmic resistance, also corrections for 
the same, are detailed. The loading 
of transformers for a full-load test and 
the temperature-rise readings obtained 
on this test are discussed. Overpoten- 
tial and pressure testing are described, 
and the methods of measuring high 
voltages are detailed—Journal of Insti- 
tution of Electrical Engineers (Eng- 
land), May, 1926. 

Current Transformers with Nickel- 
Iron Cores.—THOMAS SPOONER. — The 
accurate metering of power supplied 
at high voltages is difficult owing to 
limitations in the performance of 
through-type current transformers. 
With a single turn for the primary the 
available mmf. for low currents is very 
small. For a standard 5-amp. sec- 
ondary winding the number of second- 
ary turns is fixed by the ratio; there- 
fore for a given burden inductions 
in the cores are high, which means 
relatively large core losses and mag- 
netizing currents. As the transformer 
ratio decreases the phase-angle errors 
rise very rapidly because of losses and 
the low permeability at low inductions 
for the ordinary silicon-steel core mate- 
rials. There has been developed re- 
cently a nickel-iron alloy called “hyper- 
nik” which has especially low hysteresis 
loss and high permeability at low in- 
ductions. Owing to these properties 
the material is particularly suitable for 
the cores of current transformers. A 
ring-type series transformer with a 
core of hypernik has approximately 
one-third of the ratio and phase-angle 
errors exhibited by a similar trans- 
former having a core of ordinary sili- 
con steel. The article shows the rela- 
tive performance of transformers with 
cores of the two kinds of material. 
It has been determined that the mini- 
mum ratio for which satisfactory per- 
formance can be obtained with a 
through-type transformer having a 
hypernik core is about 200 to 5. The 
application of this material for improv- 
ing current-transformer practice is ex- 
ceedingly simple since it involves no 
changes in the general transformer de- 
sign and no changes in the existing 
meters.— Journal of A.J.E.E., June, 
1926. 


Traction 


Remote-Control Contactors.—R. AL- 
LIAUME.—The Parisian street-railway 
system has had in successful operation 
for the last two years a variety of spe- 
cially developed remote-control contac- 
tors, which serve the sectionalizing and 
emergency switching of many of its 
trolley feeders. Some of these contac- 
tors are operated by solenoid-actuated 
levers, while others use a magnetically 
tilted mercury contact. Connections 
can be made with this apparatus so as 
to utilize the smallest number of pilot 
wires for a maximum of operations. It 
was found that, in general, m pilot 
wires may serve 2(n — 1) different 
operations. The contactors may derive 
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their energy either from a small 110- 
volt battery or directly from the 600- 
volt trolley feeders. Revue Générale de 
VElectricité, April 17, 1926. 


Telegraphy, Telephony, Radio 
and Signals 


Power Distriction and Telephone Cir- 
cuits. —H. M. TruesLoop and D. I. 
ConE.—Consideration of the relations 
between power distribution and tele- 
phone systems is involved in any thor- 
ough review of the problems of the 
expanding power-distribution networks 
in this country. Recently the joint gen- 
eral committee of the National Electric 
Light Association and the Bell Tele- 
phone System has undertaken compre- 
hensive investigations of these prob- 
lems. Of particular interest is the 
study now progressing actively at 
Minneapolis of induction under condi- 
tions of joint use. Situations of 
exposure fall into three groups, deter- 
mined by the character of the area 
served—(1) “downtown” districts, (2) 
residential urban districts, (3) rural 
districts. The major problems arise 
in the second group. Among technical 
features, coefficients of induction for 
close exposures, shielding action of 
metallic cable sheaths for both power 
and telephone circuits and “ground 
potential” effects are distinctive prob- 
lems. Where both classes of circuits 
are in cable with suitable precautions 
as to grounding, interference is rarely 
to be anticipated. Various methods 
for reduction of disturbing effects are 
discussed in this paper. The closely 
related matter of unbalances in the 
telephone plant is briefly discussed. 
Single, two-phase and three-phase ar- 
rangements are compared from the 
induction standpoint.—Bulletin of Bell 
Telephone Laboratories, Reprint B-191, 
April, 1926. 


Motors and Control 


Electric Rock Drills —K. SALEM.— 
Soft minerals or minerals having a 
medium hardness, such as potassium 
sa!ts and the softer kinds of coal, are 
generally mined by blasting with ex- 
plosives. The latter are inserted and 
ignited in blow holes previously drilled 
in the rock. Blow holes are no longer 
made by hand, special rotating or recip- 
rocating drills being used for boring 
them. The former machines are usualy 
electric and are displacing the recip 
rocating drills on account of their high 
efficiency and economy. Two types of 
rotating drilling machines have been 
developed, a light hand drilling machine 
and a larger drilling machine for 
mounting on a special standard. Both 
types are constructed for three-phase 
current and voltages up to 220. The 
hand-driliing machine is mainly suit- 
able for boring in soft coal, lime and 
gypsum and must be supported by the 
operator during the drilling process. 
It is capable of boring in soft coal 
with a speed up to 48 in. per minute. 
The larger drilling machine is used 
when the capacity of the hand machine 
is too small. For heavy duty the latter 
is liable to get hot owing to an exces- 
sive pressure being applied on the drill. 
On the larger type the drilling pressure 
is taken by a fixed standard and the 
longitudinal motion of the drill is auto- 
matic. Further, the forward speed of 
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the drill automatically diminishes when 
the boring resistance exceeds a certain 
limit—as, for instance, when the hard- 
ness of the mineral increases—so that 
the motor cannot be overloaded. The 
machine is designed for a normal drill- 
ing pressure of 940 lb. The longi- 
tudinal speed of the drill can be greatly 
increased for its withdrawal or inser- 
tion into an existing hole, while at the 
same time its rotary motion is stopped. 
The advantages of this feature are in- 
creased rapidity of operation and the 
absence of danger that the operator 
may be caught and wounded by the 
rotating spindle. The boring capacity 
of the drilling machine can be aug- 
mented by using special drill bits. 
These are fitted to the end of the drill 
and have a particular shape, with cut- 
ting bits arranged eccentrically, thus 
giving the drill a breaking action. The 
bored material is not finely pulverized 
but ground into small grain-shaped 
particles and a smooth cylindrical hole 
is obtained. — A.E.G. Progress, May, 
1926, 


Heat Applications and 
Material Handling 


Electric Are Welding in the Steel 
Industry.—Electric are welding, accord- 
ing to a statement by the Mid-American 
Welding Engineering Company, pro- 
vides a satisfactory means of welding 
without preheating or the removal, 
otherwise necessary in many cases, of 
parts made of gray iron. Work which 
has been done in this direction inciudes 
blowing-engine cylinders, large gas- 
engine cylinders which operate on blast 
furnace or producer gas, crane-engine 
cylinders, locomotive-engine cylinders, 
pump cylinders, steam separators and 
steam traps. The saving in work of 
this type is usually very large. The 
electric welding of flues to the back flue 
sheet of boilers is an important appli- 
cation of electric are welding and can- 
not be done in any other way. Welding 
fire cracks in the fire box of boilers for 
locomotives is another application of 
electric arc welding. In dinky locomo- 
tives the same job frequently occurs, 
fire cracks often having to be welded 
on short notice. Welding in place of 
calking with the electric are is an im- 
portant application in steel-plant work. 
Jobs of this nature are found on gas 
lines carrying producer gas or blast- 
furnace gas, on the blast-furnace shell 
itself and on stoves. Electric are weld- 
ing finds a wide field of usefulness in 
the repair of broken and worn steel 
castings. Under this classification 
come yokes, truck frames and trun- 
nions, hot-metal ladles, steel castings 
on gas producers and stoves, electric 
cranes, trucks and manipulator cast- 
ings. Electrically welded stacks for the 
open-hearth sheet mi!l and miscellane- 
ous smokestacks about the mill are 
better and last longer than ordinary riv- 
eted stacks. Miscellaneous manufactur- 
ing operations using electric welding 
are of great advantage many times. 
Gear cases, tanks, galvanizing kettles, 
alloy pots, water-cooled pipes, shop 
trucks, storage bins, etc., are operations 
under this classification. The article 
proceeds in great detail to list the 
possible and probable applications of 
electric arc welding.—Iron and Steel 
Engineer, June, 1926. 
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News of the Industry 





“Perfecting” Shoals Bill 


Amendments Asked by Opponents 
Would Place It Outside Category 
of Practical Legislation 


By PauL Wooton 
Washington Correspondent 
EXLECTRICAL WORLD 
“WFERFECTING” amendments to the 

Muscle Shoals bill, of which Sena- 
tor Heflin of Alabama, who prefers the 
Air Nitrates and American Cyanamid 
Company’s bid, has been talking, finally 
were introduced this week. Were Con- 
gress to adopt the amendments, it is 
certain that no bidder could comply 
with some of the conditions at least. 

One amendment requires, after six 
years, the annual production of 40,000 
tons of nitrogen under any and all con- 
ditions, whether or not there is a 
market for it. Since it requires a turn- 
over of some $20,000,000 to produce 
that quantity of nitrogen, it would 
take only a few years of no demand to 
break even Henry Ford. The Heflin 
amendment follows the language of the 
Ford offer but goes further. Were the 
United States Steel Corporation re- 
quired to operate at full capacity, re- 
gardless of market conditions, a par- 
allel would be presented, say friends of 
the bill 

There also would be objection to the 
provision giving the Secretary of War 
absolute authority to cancel the leases. 
Another amendment requiring that the 
surplus power be used first to meet 
local demands defeats the distribution 
idea on which other Southern states are 
relying. Senator Heflin also promises 
to introduce an amendment proposing 
that the government construct Dam 
No. 3. This will meet with no objection 
from those immediately interested in 
the maximum development of the river, 
but the administration already has 
turned down its thumbs on further ex- 
penditures on the Tennessee. He would, 
besides, insist on a further amendment 
reducing the price to be paid the gov- 
ernment for hydro-electric power. 





Conowingo Generators Are 
Now Being Built 


Four of the seven 50,000-hp. water- 
wheel-driven generators which are to 
constitute the initial installation at the 
Conowingo plant of the Susquehanna 
Power Company are now being built 
by the General Electric Company. They 
are rated at 40,000 kva., 90 per cent 
power factor, and 13,800 volts, with a 
speed of 81.8 r.p.m. An order for the 
other three machines has been placed 
with the Westinghouse Electric & Man- 
ufacturing Company. Four of the 
waterwheels will be built by the Allis- 
Chalmers Manufacturing Company and 
three by the I. P. Morris Company. 
Ultimately the plant is to contain 
eleven generators and will be able to 
produce 1,360,000,000 kw.-hr. in an 


average year, with a net head of 89 
ft. The machines are to be installed 
in a power house 175 ft. wide with an 
initial length of 620 ft. and an ultimate 
length of 900 ft. From the bottom of 
the draft tubes to the top of the high- 
tension switching station on the roof 
will be 230 ft. The bottom of the draft 
tubes will be 25 ft. below sea level. 
Transmission to Philadelphia will be at 
220 kv. 





To Join in Basle Meeting 


Americans to Contribute to Swiss Sec- 
tional Gathering of World Power 
Conference Next Year 


T A MEETING of the American 
executive committee of the World 
Power Conference held in New York on 
May 26 it was voted to participate in 
the sectional meeting of that body to be 
held in Basle, Switzerland, Aug. 31 to 
Sept. 12, 1926. This meeting has been 
organized by the Swiss national com- 
mittee primarily as a European sec- 
tional meeting. All other countries 
have, however, been invited to present 
papers on the topics to be discussed 
and to send delegates to the conference. 
The program is to be more limited 
than the program of the first general 
conference held in London in 1924, five 
topics only being considered. The 
American executive committee has 
made arrangements for preparation of 
a paper under each one of the specified 
topics of the conference as follows: 


“Utilization of Water Power and Inland 
Navigation,” by Col. Hugh L. Cooper, con- 
sulting engineer, New York City. 


“Exchange of Electrical Energy Be- 
tween Countries,” by Col. William Kelly, 
director of engineering N.E.L.A. (formerly 


chief engineer Federal Power. Commission). 

“The Economic Relation Between Elec- 
trical Energy Produced Hydraulically and 
Electrical Energy Produced Thermally: 
Conditions Under Which the Two Systems 
Can Work Together with Advantage,” by 
W. E. Mitchell, . vice-president Alabama 
Power Company, Birmingham. 

“Electricity in Agriculture,” by Dr. E, A. 
White, director National Committee on the 
Relation of Electricity to Agriculture, Chi- 
cago. 

“Railway Electrification,” by W. S. Mur- 
ray, consulting engineer, New York City. 

In addition to these five papers a 
general paper is being prepared by 
Messrs. Grover and Hoyt of the United 
States Geological Survey on “National 
Aspects of the Study of Water Re- 
sources.” 

There will be no attempt on the part 
of the American committee to organize 
a delegation to send to Basle. Several 
members of the committee, however, 
expect te be in Europe during the pe- 
riod of the conference and will be desig- 
nated as delegates of the American 
committee, and the committee would 
be glad to get the names of others who 
will be able to attend. O. C. Merrill, 
general chairman of the American com- 
mittee, will attend as representative of 
the committee, will act as the commit- 
tee’s member on the international exe- 
cutive council, and has been designated 
by the President as delegate on behalf 
of the United States to the conference, 
such action having been taken at the 
request of the Swiss government. 





Brown Boveri to Build Great Turbine 


United Electric Light & Power Company of New York Orders 
160,000-Kw. Compound Unit for Erection in Its 
Hell Gate Power House 


NNOUNCEMENT is made by the 

United Electric Light & Power 
Company as the ELECTRICAL WORLD 
goes to press of the purchase of a 
unit of unprecedented size for its Hell 
Gate station in Bronx Borough, New 
York City. The order has been placed 
with the recently formed American 
Brown Boveri Electric Corporation, 
and its installation will be made under 
the supervision of Thomas E. Murray, 
Inc., as consulting engineers. The 
unit has a continuous-load capacity 
rating of 160,000 kw. at 85 per. cent 
power factor, or 188,250 kva., and will 
generate current at 13,800 volts, 60 
cycles. 

This is the eighth unit to be installed 
in the Hell Gate station, which is 
operated as part of the Edison-United 
system, and will increase the con- 
tinuous operating capacity of the 
station to 445,000 kw. It will be a 
compound unit consisting of a single- 
flow, high-pressure element operating 
at 1,800 r.p.m. and a double-fiow, low- 
pressure element at 1,200 r.p.m. There 


will be an exciter directly connected to 
each generator. The generators will 
require 264,500 cu.ft. of cooling air 
furnished by external blowers. 

The steam turbine will be of reac- 
tion type throughout. It is designed 
to occupy the same space allotted to 
each of the other units, and its in- 
stallation will complete the equipment 
of the present station building. It is 
to operate under the present steam con- 
ditions of the station, 265 Ib. pressure 
at the turbine throttle, with 200 deg. 
superheat, and is designed for bleeding 
for feed-water heating. The high- 
pressure turbine portion is designed to 
be capable also of utilizing steam at 
a maximum temperature of 750 deg. F. 
The unit will weigh approximately 
2,800,000 lb., the heaviest piece for 
erection weighing 330,000 lb. 

The unit is purchased for operation 
early in the summer of 1928. It will 
be assembled and shipped from Cam- 
den, N. J., where the American Brown 
Boveri Corporation has its main con- 
struction plant. 
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California Still Leads Nation 
in Rural Service 


Work of the California Committee on 
the Relation of Electricity to Agricul- 
ture will be carried on for another year 
as the result of a decision reached at a 
recent meeting of leaders in agriculture 
and the electrical industry at which the 
activities of the committee since its 
inception in 1924 were reviewed and its 
plans for the future were outlined. The 
meeting was held at Santa Ana and 
was attended by one hundred of the 
principal men of the two industries in- 
terested. J. J. Deuel, manager of the 
law and utilities department of the 
California Farm Bureau Federation, 
presided. 

With fourteen important studies 
either completed or under way, the 
committee has already justified its or- 
ganization, a cording to Prof. L. J. 
Fletcher, chairman of the committee. 
He indicated what might be expected 
in the way of results from the survey 
which is being made of the 47,000 agri- 
cultural consumers on the lines of Cali- 
fornia power companies when he stated 
that a check of 9,000 of the question- 
naires which have been returned showed 
7,936 irrigation motors on these farms 
with a total installed capacity of 143,- 
551 hp. He stated further that one-half 
of all power used on the farms of the 
state is electrical. 

R. H. Ballard, vice-presideit South- 
ern California Edison Company, de- 
clared that the movement was full of 
promise both for the electrical industry 
and the farmers. He pointed out to 
the farmers that the extension of mu- 
nicipal or state ownership of public 
utilities will increase the tax burden 
now borne by agriculture. A. Emory 
Wishon, vice-president San Joaquin 
Light & Power Corporation, appealed 
to the farmers to consider agriculture 
as a business and urged them to bring 
their business problems to the atten- 
tion of business men for assistance in 
their solution. 

S. S. Knight, representative of the 
Farmers’ Union, pointed out that 30 
per cent of the primary power on the 
farms of the country can be replaced 
with electric motors. The national 
average at the present time is 5 per 
cent and in California the average is 
25 per cent. He said that 65 per cent 
of the farms in California have electric 
service. Roy Bishop, president Orange 
County Farm Bureau, also indorsed the 
work of the committee. 





Ohio Public Service Studies 
New Plant Possibilities 


Preliminary surveys are being made 
by the Ohio Public Service Company 
with a view to constructing a new gen- 
erating station to be located advan- 
tageously with respect to the territory 
served by the company. Definite plans 
as to the probable size of the plant 
have not been made and the exact loca- 
tion has as yet to be determined. Sev- 
eral sites on the Ohio River where coal 
and water conditions are favorable are 
under consideration at the present time, 
but it is not considered likely that 
actual construction will be commenced 
for the next eighteen months. 
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The territory served by the Ohio Pub- 
lic Service Company includes the cities 
of Lorain, Mansfield, Sandusky, Elyria, 
Warren, Alliance, Massillon, Port Clin- 
ton and Ashland in northern Ohio. 
Generating stations totaling 135,000 
kw. capacity are operated at Mansfield, 
Lorain, Warren and Massillon. The 
company’s system is part of the inter- 
connected power system in Ohio total- 
ing upward of a million and a quarter 
horsepower in generating capacity. 
Under interconnection contracts energy 
is exchanged between the Ohio Public 
Service Company, Ohio Power Com- 
pany, Cleveland Electric Illuminating 
Company, Northern Ohio Power & 
Light Company, Pennsylvania-Ohio 
Power & Light Company and the To- 
ledo Edison Company. Plans for this 
additional capacity for the Ohio Public 
Service Company have been deemed 
necessary to handle the increasing in- 
dustrial load and to provide further 
assurance of continuity of service. 
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Intercompany Contracts to Be 
Regulated in Massachusetts 


An important act passed by the 
Massachusetts Legislature at the ses- 
sion recently closed provides that no 
electric utility company shall hereafter 
enter into a contract for the purchase 
of electricity covering a period of more 
than three years without the approval 
cf the Department of Public Utilities 
unless such contract contains a _ pro- 
vision subjecting the price to be paid 
for electricity thereunder to the review 
of the department in any proceeding 
brought under the rate-regulating pro- 
visions of the state. Industrial con- 
tracts are not included in this act, 
which is designed to increase the regu- 
lative powers of the state in connection 
with the sale of energy between electric 
light, power and transmission com- 
panies, whether independent or operated 
by holding companies. 





Ownership of Shoals Distributing Company 


Alabama Power and Georgia Railway & Power Subscribed for 31,250 
Shares Each, Tennessee Electric and Mississippi 


Power for 12,500—Other Holders 


OMPLYING with the McKellar res- 

olution adopted recently by the 
Senate asking for information on the 
stock ownership of the two companies 
fathered by the Southeastern systems 
whose bid for the government’s power 
plants now awaits action, the following 
information has been furnished the 
joint committee on Muscle Shoals by 
the Muscle Shoals Power Distributing 
Company: 

1. The Muscle Shoals Fertilizer Com- 
pany and the Muscle Shoals Power 
Distributing Company are corporations 
organized and existing under the laws 
of the State of Florida. 

2. The authorized capital stock of the 
Muscle Shoals Fertilizer Company con- 
sists of 100,000 shares, each share of the 
par value of $100. All of this stock 
has been subscribed for by the Muscle 
Shoals Power Distributing Company. 

3. The authorized capital stock of the 
Muscle Shoals Power Distributing Com- 
pany consists of 200,000 shares of com- 
mon stock without nominal or par value. 

4. The stock of the Muscle Shoals 
Power Distributing Company has been 
subscribed for by the several compan- 
ies set out on page 191 of the commit- 
tee’s report and other companies as 
follows: 


Number of Shares 
Subscribed for at 


Name of Subscriber $80 each Amount 
Tennessee Elec. Pwr. Co. 12,500 $1,000,000 
Memphis Pwr. & Lt. Co.. 9,375 750,000 
Jackson Ry. & Lt. Co... 6,250 500,000 
Mississippi Pwr. Co.... 12,500 1,000,000 
Mississippi Pwr. & Lt. Co. 6,250 500,000 
Mississippi Delta Pwr. & 

J Rees 3,125 250,000 
Alabama Pwr. Co...... 31,250 2,500,000 
Gulf Power Co.....isce 6,250 500,000 
Kentucky Utilities Co... 3,125 250,000 
Gulf Electric Co........ 6,250 500,000 
Georgia Ry. & Pwr. Co. 31,250 2,500,000 

500,000 


Louisiana Pwr. & Lt. Co. 6,250 
‘ 


Arkansas Lt, & Pwr. Co. 9,375 750,000 
New Orleans Pub. Serv., 

Me Vbé ves echinek wake 9,375 750,000 
Central Georgia Pwr. Co. 6,250 500,000 








Total subscriptions...159,375 $12,750,000 





In transmitting the information 
Thomas W. Martin, the president of 
the Distributing company, wrote 
Senator Deneen as follows: 

“In this connection permit us to say 
that, in addition to the money obtained 
from stock subscriptions, the Muscle 
Shoals Power Distributing Company 
will be able to obtain funds by the sale 
of power, by the issuance of preferred 
stocks and by the issuance of bonds, 
notes and other forms of indebtedness. 
The stock subscriptions are accordingly 
designed to provide the initial amount 
of money we may wish to invest for 
the purposes of these companies. 

“You will also appreciate that the 
distribution of the power will be de- 
termined not by the stock subscriptions 
but by the need of power in the various 
states, by seasonal variation in stream 
flow, by the economic factors entering 
into the transmission of power, by the 
investment necessary to transmit the 
power and by similar economic factors. 

“We beg to assure you that in addi- 
tion to these financial plans we have 
gone as far as is possible until the lease 
provided for in our proposal is made. 
We are ready to move forward promptly 
when this is done.” 


RELATION OF CHEMICAL BIDDERS 


Letters sent by direction of the 
Senate to the American Cyanamid Com- 
pany and the Union Carbide Company 
inquiring concerning “any agreement 
or contract” that may exist between 
them elicited the details of a tentative 
working plan which had already been 
put before the congressional committee. 
L. H. Davis, consulting engineer of the 
Union Carbide Company, wrote in re- 
sponse to the congressional inquiry: 

“It was not possible to work out the de- 
tails of a formal agreement in advance 
of exact knowledge of the nature and 
precise terms of the proposed lease to 
the American Cyanamid Company or 
its subsidiary, the Air Nitrates Cor- 
poration.” 
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Purchases and Mergers 


Predicted Transactions in Southeastern 
States Are Consummated— 
Many Other Sales 


HIEF among movements toward 
solidarity among electric light and 
power companies in the last ten days 
is the simultaneous purchase of stock 
in the North American Light & Power 
Company by the North American Com- 
pany and the Middle West Utilities 
Company. This tripartite arrangement, 
which of course involves no element 
of merger or absorption but which may 
lead to notable interconnections of sys- 
tems in the Central States, is reported 
under a separate heading on page 1414. 
As foreshadowed in these columns 
last week, the Southeastern Power & 
Light Company has acquired the 
Georgia Light, Power & Railways Com- 
pany, controlling the electric light and 
power, railway and gas utilities in 
Macon, and has also bought the Athens 
(Ga.) Railway & Electric Company. 
The Athens utility was controlled by 
the Doherty interests. In addition, an- 
nouncement is made of the Southeast- 
ern’s acquisition of the Georgia South- 
ern Power Company of Dublin and the 
newly organized Georgia Utilities Com- 
pany, which embraces properties in the 
northern part of the state. These new 
accretions to the Southeastern Power 
& Light’s system will be supervised by 
the Georgia Railway & Power Com- 
pany. 

The deal reported last week involving 
the purchase of the common stock of 
the Georgia-Carolina Electric Company 
by the Georgia-Carolina Power Com- 
pany, a subsidiary of the Augusta- 
Aiken Railway & Electric Company, 
was consummated at the stockholders’ 
meeting on June 17, and the purchase 
by the Georgia-Carolina Power Com- 
pany of the Carolina Light and Power 
Company of Aiken, S. C., was also con- 
firmed. Several transmission lines and 
distributing systems in Georgia were 
also purchased, the largest of these 
being the transmission line of the 
Georgia Railway & Power Company 
from the Broad River to Augusta. 

Five light and power properties oper- 
ating in the northern Michigan and 
Wisconsin mining territory have been 
taken over by the Peninsular Power 
Company of Milwaukee, a North 
American Company property. These 
companies are the Powers-Spaulding 
Light & Power Company of Powers, 
Mich.; the Dickinson County Public 
Service Company, operating between 
Crystal Falls and Channing, Mich.; the 
Aurora Electric Light & Power Com- 
pany, operating in the town of Aurora, 
Wis.; the Amasa Lighting Company, 
serving the town of Amasa, Mich., and 
adjacent territory, and the Alpha 
Lighting Company, Alpha, Mich. Most 
f these properties have been buying 
heir energy from the Peninsular Power 
Jompany. The purchases are said to 
lave involved more than $500,000. 

Approval of a stock and bond issue 
otaling $1,200,000 by the Indiana-Ohio 
‘ublic Service Company of Union City 
for the purchase of the Union Heat, 
Light & Power Company was granted 
June 18 by the Indiana Public Service 
Commission, following a recent opin- 
ion that purchase of a company which 
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operates partly in Ohio comes under 
the regulatory laws of Indiana. 

All properties of the Alton Gas & 
Electric Company and the Alton, Gran- 
ite & St. Louis Traction Company were 
sold under foreclosure proceedings at 
the Madison County Court House in 
Edwardsville, Ill., on June 16. The 
properties were sold in five parcels and 
brought a total of $1,965,000. The only 
bidder at the sale was Louis H. Egan, 
president of the Union Electric Light 
& Power Company of St. Louis, a mem- 
ber of the bondholders’ committee. 
Like the property sold at auction, the 
Union Electric Light & Power Com- 
pany is controlled by the North Ameri- 
can Company. It is understood that 
the bondholders plan to reorganize the 
properties into three companies and 
that each will be operated separately. 
The traction company has been in re- 
ceivership since 1920 and the gas and 
electric company since last December. 

Permission has been granted by the 
North Dakota Board of Railroad Com- 
missioners to G. L. Paxman to sell his 
electric property at Hamilton, N. D., 
to the Otter Tail Power Company, 
Fergus Falls, Minn. 

The Wisconsin Railroad Commission 
has granted a certificate of convenience 
and necessity to the Oneida Power 
Company to purchase two dams near 
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the village of Biron, Wood County, 
owned by the Consolidated Power & 
Paper Company, Wisconsin Rapids, at 
a price of $2,000,000. 

The New York Public Service Com- 
mission has authorized the transfer of 
the franchises and plants of the Brier 
Hill Electric Light & Power Company 
and the Rensselaer Falls Electric Light 
& Power Company, both doing busi- 
ness in St. Lawrence County, to the 
St. Lawrence County Utilities, Inc. 

The New York Public Service Com- 
mission has granted permission to the 
Adams Basin Electric Light & Power 
Company to transfer its franchise and 
plant to the Rochester Gas & Electric 
Corporation. Service is furnished in 
Ogden, Parma and Sweden, Monroe 
County. 

The Kentucky-Tennessee Light & 
Power Company has received permis- 
sion from the Tennessee commission to 
purchase the municipal light plant at 
McKenzie, Tenn., for $79,000. 

The New Jersey Public Utility Com- 
mission has authorized the merger of 
the Browns Mills Electric Light & 
Power Company and the New Egypt 
Light, Heat, Power & Water Company 
with the Eastern New Jersey Power 
Company of Asbury Park. 

Purchase of the electric light and 
power plant of the Farmersville Mill & 





Cushman Power House and Dam Now Serving Tacoma 
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RINGING 

man hydro-electric development, 50 
miles northwest of Tacoma, Wash., has 
given that city 50,000 additional horse- 
power, and much civic jubilation was 
aroused by the completion of the first 
step in this noteworthy municipal en- 


into service the Cush- 


terprise. Before its absorption Lake 
Cushman lay in the gorge of the North 
Fork of the Skokomish River in the 
foothills of the Olympic Mountains. By 
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building a second dam below the pres- 
ent power house and installing there 
two 45,000-hp. units the city plans to 
possess eventually a plant rated at 
140,000 hp. and delivering energy to it 
over the double-circuit 110-kv. trans- 
mission system. This line crosses the 
Narrows of Puget Sound on 315-ft. 
steel towers, to which the city points as 
the visible sign of the project on which 
it has already spent $5,250,000. 
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Light Company by the Texas & Louisi- 
ana Power & Light Company is an- 
nounced. This plant was one of the 
first to be installed in Texas. The 
Texas & Louisiana Power & Light Com- 
pany has acquired, it is reported, about 
50 small electric plants. 

The light and water plant of the city 
of Edinburg, Tex., was recently sold to 
the Valley Electric & Ice Company of 
San Benito, Tex., for $140,000. The 
Valley Electric Company—a Middle 
West Utilities property—owns and 
operates the light and power plants of 
all but two cities in the Rio Grande 
Valley of south Texas. 





New Group in Central West 


North American and Middle West Utili- 
ties Buy Into the Studebaker 
Holding Company 


A IMPORTANT announcement was 
made on Friday, June 18, when it 
was given out that the North Ameri- 
ean Company in conjunction with the 
Middle West Utilities Company was to 
take over a large block of the common 
stock of the North American Light & 
Power Company. This new line-up 
among prominent holding companies 
controlling light and power properties 
provoked much interest in central- 
station circles. 

The North American Light & Power 
Company, serving 700 communities in 
Illinois, Iowa, Missouri and Kansas 
through subsidiaries, is the holding 
company which owns the common stock 
of the Illinois Power & Light Corpora- 
tion, of which Senator William McKin- 
ley of Illinois has been chairman of 
the board; the Missouri Power & Light 
Company, the Des Moines Electric 
Light Company, the Kansas _ Public 
Service Company, the Topeka Edison 
Company and many other Middle West- 
ern properties. William A. Baehr is 
president and general manager of the 
North American Light & Power and 
Clement Studebaker, Jr., chairman of 
its board. 

The motive that has brought these 
three great holding companies into 
alignment is understood to be that of 
interconnecting their transmission sys- 
tems, which now adjoin one another in 
many districts, but are nowhere actu- 
ally competitive. Such interconnection 
will be a long step forward in the cre- 
ation of a unified Middle West system 
covering a greater territory than any 
one of three companies can reach alone, 
extensive as their several ramifica- 
tions are. 

New financing on an extensive scale 
will, it is intimated, take place, but no 
details of reorganization plans have 
been made public. It is announced, 
however, that Mr. Studebaker will re- 
tain his holdings and his office in his 
own company. Neither the operating 
staff of the North American Light & 
Power nor the staffs of the subsidiary 
operating companies will be affected by 
the reorganization. The Middle West 
Utilities Company and the North 
American Company, it is asserted fur- 
ther, though not officially confirmed, 
will each secure a one-third interest in 
the common stock of the reorganized 
North American Light & Power Com- 
pany, the other third interest to be held 
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by Mr. Studebaker and his associates. 
Senator McKinley, whose stock hold- 
ings are understood to have been small, 
is expected to retire from the public 
utility field. 


A.S.T.M. Asks Industries 
to Aid Research 


All the industries of the nation that 
benefit by the work of the American So- 
ciety for Testing Materials are to be 
urged by that body, through its execu- 
tive committee, to contribute toward a 
fund to help it carry on its researches. 
This action was indorsed at the annual 
convention of the society, held from 
Monday to Friday of this week at At- 
lantic City. W. H. Fulweiler of Phila- 
delphia, the retiring president, urged 
the importance of scientists who devise 
new methods being certain that these 
methods can be depended upon to pro- 
duce the same results at alltimes. New 
officers elected are: President, J. H. 
Gibboney, Roanoke, Va.;_ vice-presi- 
dents, G. W. Thompson, Brooklyn, 
N. Y., and Floyd M. Chapman, New 
York. 
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Federal Commission Grants a 
License for Lancha Plana 


The Federal Power Commission on 
June 23 authorized a license for the 
East Bay Municipal Utility District of 
Oakland, Cal., covering a project on the 
Mokelumne River which is to consist 
principally of the Lancha Plana dam 
and reservoir, constructed primarily as 
a source of municipal water supply. 
Power is to be developed as a by- 
product. The conflicting application of 
Stephen E. Kieffer was rejected. 

A preliminary permit was authorized 
for J. W. Preston, Jr., of San Francisco 
covering a power project on _ the 
Mokelumne and the North Fork of the 
Calaveras River and their tributaries 
in Calaveras County, Cal. The primary 
power available at that point is 
11,300 hp. 

A preliminary permit also was au- 
thorized for George B. McClary of Chi- 
cago covering two projects on Rock 
River in the vicinity of Grand Detour, 
Ill. He proposes to install 6,700 hp. at 
one development and 3,700 hp. at the 
other. To the Illinois Northern Util- 
ities Company a preliminary permit 
was granted covering a project on Rock 
River near Byron, where it is proposed 
to install 12,700 hp. 

A permit was granted to Ray K. 
Soland of Ann Arbor, Mich., covering 
a project on Fox River in Illinois. The 
power house is to be near Wedron, 
where 7,240 hp. will be installed. 





Lancha Plana Development 
Authorized by California 


The application made by the East 
Bay Utility District in California to 
divert 375 sec.-ft. of water from the 
Mokelumne River for power develop- 
ment at its Lancha Plana dam (see 
ELECTRICAL WORLD, May 22, page 
1164) was granted by the State Divi- 
sion of Water Rights June 16. The 
filing was made in connection with a 
previous application of the district, 
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granted April 17, to divert 310 sec.-ft, 
from the Mokelumne for municipal uses 
in the East Bay region. The district js 
authorized to store 217,000 acre-ft. per 
annum. The permit approved June 16 
will allow, under a head of 325 ft., the 
development of 13,849 theoretical horse- 
power. 

“The division views with some con- 
cern,” says the opinion, given by 
Edward Hyatt, Jr., president of the 
commission, “the development of low- 
head, large-flow power projects on the 
lower reaches of large streams. If 
allowed to proceed unrestricted, such 
plants will establish rights to stream 
flow which grossly hamper the fullest 
economic development of the streams. 
Little, if any, feasible storage is avail- 
able below such plants, and the result 
is that releases during the winter sea- 
son escape to the sea unused. We feel 
it but reasonable, therefore, that future 
development on the Mokelumne River 
shall be protected by a clause in the 
permit which provides that no right to 
the use of water shall be acquired 
under this application which may in 
any way interfere with future appro- 
priations for agricultural or municipal 
purposes.” 





Interprovincial Hydro Devel- 
opment in Canada 


Premier Taschereau of Quebec has 
announced that the much-discussed 
question of power rights on the Ottawa 
River, which forms the boundary be- 
tween the Provinces of Ontario and 
Quebec, will be studied during the sum- 
mer months by C. A. Magrath, chair- 
man of the Ontario Hydro-Electric 
Power Commission, and Arthur Amos, 
chief of the Hydraulic Service of Que- 
bec. These two men will present a re- 
port to the governments of Ontario and 
Quebec which will deal chiefly with the 
respective rights of the two provinces 
in regard to Carillon, Des Chats and 
other falls on the Ottawa River. Not 
only will the interprovincial boundary 
be delimited, but occasion will be taken 
also to judge as to the rights of the 
federal government in disposing of some 
of the water powers. While the two 
provinces are interested in establishing 
their standing in regard to Carillon, 
they will probably unite to prevent the 
federal government from making any 
move which would alienate their hold 
on that power. 

The Canadian Senate has passed the 
bill incorporating the Gatineau Trany 
mission Company, the subsidiary of the 
International Paper Company, which 
proposes to transmit power from the 
Gatineau River development in Quebec 
to the Ontario Hydro-Electric Power 
Commission at Toronto. The Gatineau 
is a tributary of the Ottawa. Amend- 
ments agreed to exclude the lines from 
the city of Ottawa and the thickly popu- 
lated townships and make the consent 
of the Quebec Utilities Board and the 
government of Ontario necessary to the 
transmission plans in either province. 
Under the terms of its contract, just 
signed, with the Hydro-Electric Power 
Commission the Gatineau Power Com- 
pany will furnish 230,000 to 260,000 hp. 
for transmission 240 miles to Toronto. 


Jul 





JUNE 26, 1926 


ELECTRICAL WORLD 


Newspapers and Public Utility Companies 


Business Manager of New York Times Dwells on Relation Between 
Them and Gives Practical Counsel Concerning the 
Use of This Form of Publicity 


VALUABLE address was made by 

Louis Wiley, business manager of 
the New York Times, on Tuesday, June 
22, when he appeared before the Public 
Utilities Advertising Association. This 
body met in Philadelphia as a division 
of the Associated Advertising Clubs of 
the World, which had gathered in the 
Quaker City for its twenty-second an- 
nual convention. Mr. Wiley dwelt on 
the things which newspapers and util- 
ities possess in common, on the culti- 
vation of good will by the utility com- 
panies through the newspapers, on the 
essentiality of frankness, on the im- 
portance of keeping employees in touch 
with advertising policy and with what 
is advertised, on the preparation of 
copy and the employment of agencies, 
and on the advantages of what he 
termed “institutional” copy over “pious 
protestation.” His speech was in part 
as follows: 

“One of your great problems is the 
cultivation and maintenance of the com- 
munity’s good will toward your compa- 
nies. In the solution of this problem 
newspaper advertising can play an im- 
portant part. I do not appear before 
you to urge that you take more adver- 
tising space in newspapers or to tell 
you that advertising will magically buy 
you good will. If you do not advertise 
intelligently, the better class of news- 
papers would prefer that you do not 
take space at all. Poorly conceived ad- 
vertising will fail to bring you results 
and will hurt the reputation of this 
powerful business influence among you. 
Until you are convinced of what ad- 
vertising will do for you, until you 
are ready to understand that what you 
say in your copy must be only the truth- 
ful reflection of your company’s charac- 
ter and that advertising cannot conceal 
or atone for mistaken policies of man- 
agement, until you have a definite goal 
to be achieved by taking space, I would 
advise you not to advertise. 

“But if the underlying conditions are 
favorable, and you wish to establish 
your place in your community on a 
stronger basis and to increase your bus- 
iness, then consider advertising. I do 
not need to argue with you that adver- 
tising influences the consumer. The 
enormous volume of trade in the United 
States today is proof of the stimulating 
force of advertising, which has in- 
creased consumption, raised the stand- 
ards of living and added enormously 
to our wealth. Nor is it necessary to 
elaborate upon the fact that the news- 
paper is the medium which more than 
any other reaches the people in the 
homes which you serve. 


ADVERTISING AND EMPLOYEES 


“One of the excellent results of ad- 
vertising by companies having exten- 
sive public relations is the effect upon 
the employees themselves. The public 
utilities may learn something in this 
direction from the great department 
stores. In such stores the employees 
are required to know what the com- 
pany has advertised in the daily papers, 


both merchandise and institutional copy. 
The managers find that the employees 
take the keenest interest in the public 
advertising of the store’s policy and 
goods. There is something stimulating 
in knowing that the news of the firm 
has been spread abroad. The influence 
which such advertising has upon em- 
ployees is quite different from that 
made by a mere printed house organ 
or inspirational statements circulated 
only among the workers. Public utility 
advertising in newspapers should be 
carefully prepared to have the right 
effect upon the employees as well as 
upon the public. 

“A number of public utilities adver- 
tise with fair regularity in the news- 
papers. Frequently the copy they use 
is not prepared with enough discrimina- 
tion. I am aware of the assertion often 
made that public utility companies feel 
they must go in all local mediums, if in 
any. For all self-respecting news- 
papers I resent the inference that the 
editorial or news policy might be in- 
fluenced by the advertising. But the 
point I am most interested in making 
is that the public utility companies 
would find it to their profit to adapt 
their copy to different newspapers. 
This is more trouble, but it is good ad- 
vertising, and good advertising is 
profitable. 

“Almost every public utility has been 
faced at some time by an emergency 
affecting its service to the public. Upon 
such an occasion it is wise to take the 
public into your confidence by frank 
statements of facts. That the news- 
papers afford the most effective means 
of doing so is obvious. 


PRAISE FOR AGENCY SERVICE 


“Some of the public utility companies 
have inquired about the preparation of 
advertising. As the business manager 
of a newspaper, I want to say as 
strongly as possible that they should 
establish relations with a good agency 
and use its trained services. Probably 
a public utility company will find it 
advisable to maintain an advertising 
department to co-operate with and 
supervise the agency, but by all means 
the agency’s useful services should be 
available. It brings to its task the 
trained abilities of a great many spe- 
cialists, the knowledge gained by wide 
experience. The power of modern ad- 
vertising has been tremendously in- 
creased and its rise to its present im- 
portance hastened by the agencies. 

“I look for the greatest advance in 
public utility advertising in the future 
in the institutional form of copy. This 
is not easy to prepare. It is not difficult 
to turn out well-rounded phrases which 
have a pleasant sound and give a few 
officials a sense of gratified self-esteem. 
Institutional copy is biographical; and 
just as the biographer does not sit down 
and dash off an appraisal of a great 
man in a few sonorous words, so, too, 
you cannot expect our advertising 
writer to sum up in a happy moment the 
character which the thousands of em- 
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ployees of a company have built up in 
years. See to it that your institutional 
advertising is scrupulously honest with 
the public; and if it is not backed up by 
performance it will be in vain. The 
most pious protestations in advertising 
in the world may be just as untruthful 
as the cheap copy which intelligent 
persons can tell at a glance is false. If 
the publishers of great and successful 
newspapers have learned anything, it 
is the value of public confidence in what 
they print. I cannot think of anything 
so vital to a public utility, whose pros- 
perity must be bound up with the for- 
tunes of the community it serves, as 
public confidence. Advertising alone 
will not beget this confidence, but 
truth in advertising will.” 

The other chief speaker on the utility 
division program was W. N. Teasdale, 
advertising manager of the London & 
North Eastern Railway, England, who 
compared British and American utility 
advertising. M. S. Sloan, president of 
the Brooklyn Edison Company, spoke 
at a general session on “Advertising— 
Its part in the Development of Public 
Utilities.” 





Los Angeles Convention Closes 
in Good Fettle 


The closing sessions of the. Los An- 
geles convention of the Pacific Coast 
Electrical Association, like the sessions 
already reported (June 12, page 1311), 
were marked by optimism on the part 
of the speakers and a response in kind 
by those addressed. Several noteworthy 
addresses were made on Thursday and 
Friday. 

Lester S. Ready, chief engineer of the 
California Railroad Commission, in 
speaking before the Public Relations 
Section, said that the way to retain the 
principles of effective regulation was 
for the companies to promote the best 
possible relations between themselves 
and their customers. Miss _ Isabell 
Davie of the national women’s commit- 
tee declared that “the problem of in- 
terpreting the uses of electricity to the 
feminine public is one for the women 
of the utility companies themselves to 
solve.” 

In discussing “The Interdependence 
of Industry,” W. H. Onken, Jr., editor 
ELECTRICAL WORLD, pleaded for still 
greater faith in the industry and its 
possibilities and a combined effort for 
further growth and service. A. Emory 
Wishon, vice-president and _ general 
manager San Joaquin Light & Power 
Corporation, traced the development 
and growth of the electrical industry 
under private operation and showed 
that nowhere is there a greater con- 
sumption of electricity per capita or a 
lower cost for the service rendered than 
in this country. R. H. Ballard, the 
chairman of the public policy meeting 
at which Messrs. Onken and Wishon 
spoke, said in bringing it to a close that 
no one listening to the speakers could 
help but be impressed with the fact that 
“the private utilities of the country, 
publicly owned and operating under 
sound regulation, are adequately doing 
a big job.” 

The banquet on Friday evening at the 
Biltmore Hotel was well attended and 
well enjoyed. 
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S.P.E.E. Is Stimulated 


lowa City Delegates Hear Encouraging 
Reports—Co-ordinating Colleges 
and Industrial Establishments 


IGHTY institutions, representing 

38 states, besides Canada and Bra- 
zil, sent 312 delegates and attendants 
to the thirty-fourth annual convention 
of the Society for the Promotion of 
Engineering Education, which was held 
at the State University of Iowa, lowa 
City, June 16 to 18. A cloud was cast 
over this assemblage by the sudden 
death of Dean William G. Raymond of 
the university on the second day. This 
led to the abandonment of social fea- 
tures and the annual banquet. 

The meetings were fruitful and stim- 
ulating. The papers evoked spirited 
discussion, in most cases limited only 
by the time available. The joint meet- 
ing of deans and administrative officers 
and teachers of English recognized 
two objectives, training the engineer to 
speak and write clearly and forcefully 
and fostering regard for literature. 
The consensus of opinion was that, in 
addition to the formal courses, the full 
co-operation of all departments of 
technical schools is essential to success- 
ful mastery of English by the student. 

Almost exclusively the set program 
of the convention was devoted to re- 
sults and interpretation of the findings 
of the research work started some 
years ago. Dean Anson Marston of 
Iowa State College gave composite re- 
sults of questionnaires sent to 1,500 
members of the A.S.C.E., the A.S.M.E. 
and the A.I.E.E. From these it was 
apparent that there is a general appeal 
for broadening of college courses and a 
tendency to have the engineering course 
include business training. Fewer than 
half the replies indicated a preference 
for functional division in courses as 
opposed to technical division. Need 
for the guidance of high-school stu- 
dents who choose engineering as a 
career was emphasized, and it was 
pointed out that less than half the stu- 
dents entering upon technical courses 
have any conception of their chosen 
field. 

Dean C. E. Seashore, State Univer- 
sity of Iowa, thought that the prelimi- 
nary placement examinations, which 
are yearly being improved, are the 
means by which the student may be 
warned against entering a course for 
which he is unfitted. 


EXTENSION AND CO-OPERATIVE COURSES 


Extension courses had been studied 
by comparison with work in residence, 
and the conclusion from this study 
was that, properly administered, such 
courses may be made to furnish a 
ready means of keeping the graduate 
abreast with his field, as well as to 
offer opportunity to men who cannot 
attend college. Co-operative courses, 
half of the time being spent in college 
and half in industry in short-period al- 
ternation, have, it was reported, proved 
valuable in giving the student a per- 
spective of actual working conditions. 
They permit more efficient use of 
space and equipment in the college, and 
often the utilization of equipment for 
research which would have been far 
beyond the means of the institution. 

Two dominant notes were sounded 


ELECTRICAL WORLD 


throughout the whole discussion when- 
ever the requisites for teachers were 
mentioned. The first and more insistent 
was, “Can the teacher teach?” The other 
was, “Is the teacher qualified as a 
leader in research and industry?” All 
seemed to agree that the teacher was 
the most important factor in the effec- 
tiveness of any curriculum. 

In the presentation of the study re- 
lating to curricula, the subject of for- 
eign languages aroused especial inter- 
est. Dean Cooley of the University of 
Michigan championed the study of 
languages for the practical reason of 
possible invasion of foreign fields. The 
findings of fact showed that foreign 
languages are not made admission 
requirements to the same extent as 
formerly nor so much required as 
courses of study in engineering col- 
leges. Some held that foreign lan- 
guages had never been shown to have 
enough more value than various other 
so-called cultural subjects to warrant 
their inclusion to the exclusion of the 
other courses. 


BOARD OF INVESTIGATION 


Probably the most important single 
feature of the convention was the re- 
port of the board of co-ordination and 
investigation. Associate Director H. P. 
Hammond’s summary of the fact- 
gathering stages set forth such a mass 
of careful, thorough, inclusive evidence 
as to be almost unique in the history of 
engineering education. Chairman C. F. 
Scott reported on some of the adminis- 
trative phases of the work. Note- 
worthy -in his statement were the 
encouragement and appreciation ex- 
pressed by the various bodies concerned 
and their admonition to proceed to the 
application of the principles evolved. 

Director W. E. Wickenden made an 
analysis and recommendation on the 
basis of the facts.found in the investi- 
gation. His report throughout was con- 
structive. The present order would not 
be destroyed or crippled by his pro- 
posals, but rather would be strength- 
ened and amplified. According to the 
report, the four-year course, with sim- 
plification and unification of subject 
matter, may be confidently expected to 
give a good general training upon 
which to build an intense technical 
knowledge by graduate study, extension 
courses or post-scholastic education. 
The technical engineer of today, the 
director said, is called upon to be thor- 
oughly trained in one field and intelli- 
gent in several allied fields. This de- 
mands broad general training followed 
by education along with practice. The 
report repeatedly stressed the fact that 
concerted action by the colleges is nec- 
essary to insure real progress. It is 
evident that the colleges alone cannot 
solve the problem of engineering educa- 
tion, but that the industries, the engi- 
neering societies and the colleges must 
work together to meet their mutual ob- 
ligations and serve their mutual inter- 
ests. In the early fall a group of 
deans and executive officers will meet 
to formulate a program making for 
further co-ordination in engineering 
education. 

Officers for the coming year will be: 
President, O. M. Leland, dean of engi- 
neering, University of Minnesota; vice- 
presidents, H. W. Tyler, Massachusetts 
Institute of Technology, and W. S. Rod- 
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man, University of Virginia; secretary, 
F. L. Bishop, dean of engineering, Uni- 
versity of Pittsburgh; treasurer, W. 0. 
Wiley. The next convention of the 
society will be held at the University 
of Maine, Orono. 





Briefer News 





Pasadena Municipal Plant May 
Double Capacity.—The municipal light 
and power department of Pasadena, 
Cal., which has now a rating of 18,000 
kw., will almost double its capacity by 
the addition of a 15,000-kw. steam gen- 
erating unit if the city carries out the 
recommendation of Benjamin F. De- 
lanty, the general manager. This unit 
would cost, with accessories, $750,000 
and would be ordered early next year 
and installed nine or ten months later. 





Vermont Electrical Association Offi- 
cers.—The Vermont Electrical Associa- 
tion has just elected at its annual 
business meeting, held at Bennington, 
the following officers: President, F. L. 
Lovett, Montpelier; vice-presidents, M. 
G. Clark, Burlington, and W. H. Law- 
son, Rutland; secretary-treasurer, A. 
W. Peterson, St. Albans. After this 
meeting the association enjoyed the 
hospitality of the New England Power 
Association, visiting the Davis Bridge 
and adjacent hydro-electric develop- 
ments on the Deerfield River. 





New High-Tension Line for Mohawk 
Valley, N. Y.—The erection of a 110,- 
000-volt steel-tower transmission line 






































Coming Meetings of Electrical 
and Allied Societies 


[A complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see ELECTRICAL 
WoRrLD, Jan. 2, page 80.] 

American Society of Mechanical En- 
gineers—San Francisco, June 28- 
July 1. C. W. Rice, 29 West 39th 
St., New York. 

East Central Division, N. E. A.— 
Cedar Point, Ohio, July 13- 1" a se 
Gaskill, Greenville Ohio. 

Association of Electragists Interna- 
tional—Hotel Breakers, Cedar Point, 
Ohio, Aug. 24-27. L. 'W. Davis, 15 


West 37th St., New York. 
Camp Co-ope ration VI (local leagues) 
—Association Island, Henderson 


Harbor, N. Y., Sept. 1-4. (Society 
for Electrical Development, New 
York, is sponsor.) 

Illuminating Engineering Society — 
Essex and Sussex Hotel, Spring 
Lake, N. J., Sept. 7-10. | ae : 4 
Graves, 31 West 46th St., New York. 

Wisconsin Utilities Association, Elec- 
= Section—Eau C ee WV. is., Sept. 
3 and 4. J. N. Cadby, 5 Washing- 
ton Bldg., Madison, W dy 

Rocky Mountain Division, N. E. L. A. 
—Glenwood Springs, Col., Sept. 13- 
16. O. A. Weller, Public Service Co., 
Denver. 

International Association of Municipal 
Electricians — Battery Park Hotel, 
Asheville, N. C., Sept. 21-24. E. H. 
Benz, West New York, N.. d. 

New England Division, N. E. L. A.— 


Poland Spring House, Poland, Me., 
Sept. 21-23. Miss O. A. Bursiel, 149 
Tremont St., Boston. 

Association of Edison Illuminating 
Companies — Chateau mp 
Quebec, Sept. 27-Oct. 1. Millar, 


80th St. and East End ae New 
York. 

Empire State Gas and Electric Asso- 
ciation—Lake Placid Club, N. 
Sept. 30-Oct. 1. C. H. B. Chapin. 
Grand Central Terminal, New York. 
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between Utica and Inghams, N. Y., at 
a cost of $400,000, has been started by 
the Adirondack Power & Light Cor- 
poration. The announcement of the 
extension, which will be a major unit 
in the interconnection program of the 
Mohawk Valley, was made last week by 
Otto Snyder, general manager. The 
line will be 20 miles long and will join 
the Niagara, Lockport & Ontario 
system at Utica. 





Vice-Presidents of Northwest Elec- 
tric Light and Power Association.— 
Besides electing D. C. Green, vice- 
president Utah Power & Light Com- 
pany, Salt Lake City, association pres!- 
dent for the coming year, as recorded 
last week, the Northwest Electric 
Light and Power Association at its 
Spokane convention elected these vice- 
presidents: For Washington, Norwood 
W. Brockett of Seattle; for Oregon, 
George L. Myers of Portland; for Utah, 
P. M. Parry of Salt Lake City; for 
Idaho, R. B. King of Boise; for Mon- 
tana, W. B. MacDonald of Kalispell. 





Abitibi Paper-Making Hydro-Electric 
Plants Now Generate 115,000 Hp.— 
The Island Falls power plant of the 
Abitibi Power & Paper Company of 
northern Ontario is now producing its 
total output of 60,000 hp. Power from 
the last 15,000-hp. unit was turned on 
recently, and the entire output, with the 
exception of minor sales to nearby 
municipalities, is now being utilized in 
the company’s new electric-steam 
boilers. Abitibi’s power plants at 
Iroquois Falls and Twin Falls produce 
55,000 hp., so that the company’s pro- 
duction now totals 115,000 hp. 





Grand Boulevard to Become St. Louis’ 
Chief “White Way.”—Members of the 
Grand Boulevard Improvement Associa- 
tion have perfected plans for the in- 
stallation of new ornamental lighting 
standards along that St. Louis thor- 
oughfare between Laclede Avenue and 
Easton Avenue, which will be thirty 
times as powerful as the street lamps 
now in use. The new lights will, it is 
said, be installed as quickly as legal 
technicalities will permit the Board of 
Public Service to let contracts. Plans 
and specifications for them have been 
drawn in the laboratories of the Gen- 
eral Electric Company. The stand- 
ards proposed are 19 ft. in height to the 
center of illumination and hold two 
lamps of 1,500 cp. each. The metal posts 
are of special design, and alabaster 


rippled globes and canopies have been’ 


designed by the General Electric Com- 
pany. The lamps will be spaced 100 
ft. apart on both sides of the boulevard 
for about one mile, there being 56 
standards on each side of the street. 





New Officers for Industrial Engineers, 
—Following its Philadelphia conven- 
tion last week, the Society of Industrial 
Engineers, through its board of di- 
rectors, elected these officers: Presi- 
dent, Dr. W. F. Rittman, Pittsburgh; 
vice-president in charge of education, 
Charles B. Gordy, Ann Arbor, Mich.; 
vice-president in charge of research, 
P, A. Fellows, Detroit; vice-president 
in charge of promotion, W. W. Nichol, 


ELECTRICAL WORLD 


Detroit; vice-president in charge of 
finance, S. F. Mitzner, Chicago, and 
executive secretary (re-elected), George 
C. Dent, Chicago. 





Bunker Hill After 151 Years.—The 
Bunker Hill monument in the Charles- 
town section of Boston has been flood- 
lighted and is now a landmark by night 
as well as by day. The sides are illu- 
minated by six 18-in. General Electric 
incandescent searchlamps with 40-deg. 
spread prismatic lenses. The lamps 





are 110-volt, 1,000-watt bulb projector 
lamps with monoplane filaments. The 
total beam candlepower is approxi- 
mately 15,000,000. The lamps are on 
two 30-ft. iron poles placed diagonally 
across from each other so that two 
sides of the monument are lighted by 
each set of three searchlamps. The 
lamps are mounted on special bases, one 
fitting into the top of the pole and the 
other two into the ends of the cross- 
arm. One pole is 250 ft. from the mon- 
ument and the other is 190 ft. away. 
The 221-ft. monument, which was 
lighted for the first time on the eve- 
ning of Bunker Hill Day, June 17, is 
visible for a distance of 12 miles. 





Electricity in Apple Orchards of 
Washington State.—Electrical experi- 
ments are being conducted in the hope 
of exterminating the codling moth in 
the apple orchards of Washington State. 
Under the direction of B. N. Burgland 
of Seattle, wires are strung through the 
trees, over which a powerful electric 
current will be passed. The plan has 
been used successfully on a small scale 
in rose gardens and cherry orchards in 
Seattle. The current is turned on but 
once a day for a period of about five 
minutes. An association of 25 growers 
has contributed $100 each to carry on 
the experiments. 
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British Financiers Will Light Jerusa- 
lem with Electricity.—A group of Eng- 
lish financiers have taken over a pre- 
war concession for the electric lighting 
of Jerusalem which was granted by the 
Turks to Greek interests and is said 
to be valid for 60 years. The conces- 
sion includes the city of Bethlehem and 
the whole country coming within the 
Rutenberg electrification scheme. 





Parker Public Service Association 
Meets.—Managers of electric utilities 
affiliated with C. D. Parker & Company, 
Inc., Boston, held a meeting and outing 
on.June 21 as guests of the Worcester 
Suburban Electric Company at Ux- 
bridge and Whitinsville, Mass. About 
75 attended and heard encouraging re- 
ports on new construction, load build- 
ing and other business themes. Vice- 
president Bowen Tufts of the Parker 
company, Miss O. A. Bursiel, secretary 
New England Division, N.E.L.A.; Miss 
A. M. Baker of Hartford, chairman of 
the women’s committee, and H. S. 
Knowlton, New England editor ELECc- 
TRICAL WORLD, made brief addresses. 
R. H. Alton was in charge of the 
program. 





Transmission- Line Extension in 
Southwest. — Recent transmission-line 
construction reported by the Central 
& South West Utilities Company, an 
Insull organization, from the districts 
served by its operating companies in 
Texas, Oklahoma, Arkansas and Louisi- 
ana, includes a 67-mile, 66,000-volt line 
from Shreveport, La., to Texarkana, 
both of which towns are served by the 
Southwestern Gas & Electric Company; 
a 50-mile line from Gilmer to Mount 
Pleasant, Tex., and one of 26 miles 
from Big Sandy to Mineola, Tex., by the 
East Texas Public Service Company. 
Extensive new line construction by the 
West Texas Utilities Company has en- 
abled that company to serve a number 
of additional towns and to extend the 
use of electric power on the larger 
ranches. The Southwestern Gas & 
Electric Company, as previously re- 
ported, has under construction a 40,000- 
kw. generating station at Shreveport. 





Appalachian System Completes 
Another Transmission Link.—Comple- 
tion of another important link in the 
extensive interconnected power system 
of the Appalachian Power Company, 
the recently organized Virginia cor- 
poration supplying electric power to 
western Virginia, southern West Vir- 
ginia and eastern Kentucky, has been 
announced by General Manager J. W. 
Hancock. This link in the transmission 
system extends about 55 miles from 
Roanoke, Va., to Glenlyn on New River, 
where the company has a 75,000-hp. 
steam generating plant formerly owned 
by the old Appalachian Power Com- 
pany. Two representatives of the com- 
pany held an informal conference with 
members of the Danville City Council 
recently in connection with the possible 
purchase of the city’s electric plant and 
gas works. The belief prevails that the 
Council, while vested with the power to 
sell the city plants, will order a refer- 
endum on the subject, with a recom- 
mendation either to sell or not to sell. 
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Men of the Industry 





E. A. Feldtkeller Receives 
New Appointment 


E. A. Feldtkeller, formerly general 
manager of the Alexandria (Va.) Light 
& Power Company, now the Alexandria 
division of the Virginia Public Service 
Company, has been assigned to the 
Florida-Georgia territory of the Gen- 
eral Engineering & Management Cor- 
poration with temporary headquarters 
in St. Petersburg. His career in the 
public utility field started with a con- 
nection with the Milwaukee Electric 
Railway & Light Company, a property 
of the North American Company. 
Simultaneously with this work, which 
consisted in conducting surveys of the 
distribution system, he continued his ed- 
ucation at the University of Wisconsin. 

In 1910 he became superintendent of 
light and power and general superin- 
tendent of the Commonwealth Power 
Company and the Continental Realty 
Company, both of which at that time 
served the downtown section of Mil- 
waukee. Later, after the North Ameri- 
can Company had acquired the Globe 
Electric Company and the Western 
Engine & Dynamo Company of Chicago, 
he was appointed superintendent of 
these plants, which were engaged in 
war industries. Following the armis- 
tice Mr. Feldtkeller returned to the 
public utility field in the capacity of 
general manager of the Alexandria 
County Lighting Company and the 
Arlington Electric Company. When 
these properties were merged in 1922 
to form the Alexandria Light & Power 
Company he assumed the duties of di- 
recting the consolidated company and 
has continued in that rdéle until the 


present time. 
a 


Major-General James G. Harbord, 
president of the Radio Corporation of 
America, received the honorary degree 
of doctor of laws from Colgate Uni- 
veisity, Hamilton, N. Y., at the com- 
mencement exercises held June 14. 


Gordon Kribs, chief electrical engi- 
neer with the New Brunswick Power 
Commission, has resigned. Mr. Kribs 
was formerly assistant electrical engi- 
neer with the Ontario Hydro-Electric 
Power Commission. 

M. Luckiesh, director of the Light- 
ing Research Laboratory of the Na- 
tional Lamp Works of the General 
Electric Company, Nela Park, Cleve- 
land, was awarded the honorary degree 
of doctor of science by Iowa State 
College June 14. 


Frank A. Mitchell, district manager 
in Chelsea for the Edison Electric Ilu- 
minating Company of Boston, has been 
transferred to the Dorchester district. 

Dr. W. R. Whitney, director of the 
research laboratory of the General 
Electric Company, and E. F. W. Alex- 
anderson, consulting engineer, who has 
gained international note through his 
radio inventions and developments, 
were both awarded the honorary degree 
of doctor of science on Monday, June 
14, Dr. Whitney at Syracuse University 
and Mr. Alexanderson at Union College, 


Schenectady. Anson W._ Burchard, 
chairman of the board of directors of 
the International General Electric Com- 
pany and vice-chairman of the General 
Electric Company, received the degree 
of doctor of laws from Union College. 
W. J. Foster, a consulting engineer of 
the General Electric Company, was 
awarded the honorary degree of doctor 
of science by Williams College, Will- 
iamstown, Mass., at its commencement 
exercises June 21. An alumnus of Will- 
iams College, Mr. Foster has specialized 
in alternating-current apparatus design 
with the General Electric Company. 


—-——— 


D. C. Green Heads Northwest 
Association 


D. C. Green, who was elected presi- 
dent of the Northwest Electric Light 
and Power Association, as stated in the 
June 19 issue of the ELECTRICAL WORLD, 
entered upon his career in the public 
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utility field as an employee of the San 
Diego Consolidated Gas & Electric Com- 
pany following graduation from Purdue 
University in 1908. He remained with 
the Byllesby interests from that date 
until 1915, serving as manager of the 
commercial department of the San 
Diego property, manager of the Albany 
division of the Oregon Power Company, 
manager of the Coos Bay division of 
that company and later as manager of 
the Everett (Wash.) Gas Company. 

The year 1915 marked his first con- 
nection with the electrical properties 
in Salt Lake City in the capacity of 
manager of that division of the Utah 
Power & Light Company, but in less 
than two years he had rejoined the 
Byllesby organization as general man- 
ager of the Fort Smith (Ark.) Light & 
Traction Company, subsequently becom- 
ing vice-president and general manager. 
It was at the close of 1923 that he again 
affiliated himself with the Electric 
Bond & Share Company as vice-presi- 
dent and general manager of the Utah 
Power & Light Company and vice- 
president of the Utah Light & Trac- 
tion Company. Mr. Green has long 
been active in association work, having 
been president of the Arkansas Public 
Utilities Association during his connec- 
tion with the Fort Smith utility. 


VOL. 87, NO. 26 


C. Heffner, formerly electrical super- 
intendent at Ada for the Oklahoma Gas 
& Electric Company, has been trans- 
ferred to Ardmore, where he will have 
charge of the electric department. 


A. O. Parmelee of St. Petersburg, 
Fla., has been appointed district man- 
ager of the Pinellas County Power 
Company at Clearwater to succeed 
M. F. Treadwell. 

Lieut.-Col. G. H. Whyte of the Cal- 
gary (Alberta) branch of the Dominion 
Water Power and Reclamation Service 
has been appointed to the position of 
assistant district chief engineer of the 
British Columbia and Yukon branch 
with headquarters in Vancouver, B. C. 


George B. Sanford, formerly con- 
nected with the Great Western Power 
Company in Sacramento, has been ap- 
pointed secretary and assistant treas- 
urer of the Grays Harbor Railway & 
Light Company, Aberdeen, Wash., to 
succeed A. B. Doerr, resigned. 

Loyall A. Osborne, president of the 
Westinghouse Electric International 
Company, was elected chairman of 
the National Industrial Conference 
Board at the tenth annual meeting of 
that organization in New York City. 
Mr. Osborne, who is a graduate of 
Cornell University, joined the Westing- 
house organization immediately after 
leaving college and was made vice- 
president of the Westinghouse Electric 
& Manufacturing Company in 1902. He 
is now senior vice-president of that 
organization. 


Ralph Neumuller, advertising and 
merchandising manager of the United 
Electric Light & Power Company, New 
York, was elected chairman of the 
Metropolitan New York Section of the 
National Electric Light Association at 
a convention held at the Hotel Com- 
modore June 16. Mr. Neumuller has 
been associated with the electrical in- 
dustry in New York since 1914, at first 
with the New York Edison Company, 
later as manager of the Electrical Pub- 
lication Syndicate, publishers of the 
Electrologue, and more recently with 
the United Electric Light & Power 
Company. He has been vice-chairman 
of the Metropolitan New York Sec- 
tion in addition to holding numerous 
N.E.L.A. committee appointments. 

Dr. John A. Fleming, British con- 
sulting engineer, has resigned the chair 
of electrical engineering at the Uni- 
versity of London, which he had held 
for 41 years. The senate of the uni- 
versity accepted his resignation with 
regret and passed a motion eulogizing 
his services to science during that pe- 
riod. Dr. Fleming has been intimately 
associated with the development of al! 
the great applications of electrical 
science in the last 25 years, including 
electric lighting, the telephone and 
wireless telegraphy, and he is the in- 
ventor of the thermionic valve which 
revolutionized wireless telegraphy and 
made wireless telephony possible. This 
is only one of the many inventions 
he has given to electrotechnics. He 
has been a prolific contributor to the 
proceedings of various technical and 
learned societies, including the Roya! 
Society, the Physical Society, the Insti- 
tution of Electrical Engineers and the 
Royal Society of Arts and in addition 
is the author of numerous textbooks or 
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treatises on electrical subjects. His 
scientific work has been recognized by 
election to a fellowship in the Royal 
Society in 1892, by the award in 1910 
of the Hughes gold medal by the Royal 
Society, by the institution premium 
(twice) in 19038 and 1912 of the Insti- 
tution of Electrical Engineers, by the 
Bernays prize of the Society of Engi- 
neers and by a silver medal from the 
Royal Society of Arts. 


A. V. Wainright, formerly supervisor 
of Southern properties for the General 
Engineering & Management Corpora- 
tion, has been transferred to that or- 
ganization’s new-properties department. 

R. V. Gilchrist, who has been man- 
ager of the Vandalia (Ill.) plant of the 
Illinois Power & Light Company since 
that utility acquired the municipal 
plant, has resigned and will be suc- 
ceeded by F. A. Kuhl of Greenville, Ill. 


William I. Hall has been appointed 
district manager of the Edison Elec- 
tric Illuminating Company of Boston, 
in the Brookline district. Mr. Hall has 
been associated with the Edison com- 
pany for the past fifteen years. 

Edward Dean Adams, engineer and 
financier, sailed for Europe June 23 
aboard the Hamburg-American liner 
Albert Ballin for a vacation abroad. 
Mr. Adams is planning to spend two 
months in Europe, returning to this 
country late in August. 


Albert H. Myers has resigned as chief 
engineer of Warren D. Spengler, Inc., 
Cleveland, to be an engineer in the 
hydraulic division of Stone & Webster, 
Inc., Boston. For several years Mr. 
Myers was engineer in the hydraulic 
turbine department of the Wellman- 
Seaver-Morgan Company, Cleveland. 

Thomas F. English, vice-president of 
the Indiana & Michigan Electric Com- 
pany, and Guy M. Johnson, South Bend 
manager for the Indiana Gas & Electric 
Company, were named directors of the 
South Bend Chamber of Commerce at 
the annual election. They will serve 
for two years. 

H. C. D. Blanchard, hydraulic engi- 
neer of the New Brunswick. Power Com- 
mission, has resigned. Mr. Blanchard 
was formerly construction engineer 
with the Ontario Hydro-Electric Power 
Commission and during his association 
with that body served as chief field 
engineer on the Queenston-Chippawa 
power development. 


Clarence L. Law, chairman of the 
entertainment committee at the recent 
convention of the National Electric 
Light Association in Atlantic City and 
assistant to the vice-president in charge 
of commercial relations of the New 
York Edison Company, has undergone 
a serious operation at the New Rochelle 
Hospital, New Rochelle, N. Y. He has 
fortunately come through a very crit- 
ical condition and is now well on the 
road to recovery. 


John Stadler, formerly general man- 
ager of the Newfoundland Pulp & 
Power Company, has been chosen as 
general manager of the Mistassini Pulp 
& Power Company, which has recently 
been organized by a group of Ameri- 
can and Canadian interests to operate 
in the Province of Quebec. 

Charles V. Allen has been elected 
treasurer and assistant secretary of 
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the Westinghouse Electric International 
Company to succeed H. A. Carmichael, 
resigned. Mr. Allen has a thorough 
acquaintance with the electrical export 
business and more than thirty years’ 
direct contact with the manufacturing 
and sales division of the Westinghouse 
Electric & Manufacturing Company and 
the Westinghouse Electric International 
Company. 


Qe 


F. H. Daniels New President of 
Riley Stoker Corporation 


Fred H. Daniels, who was elected 
president of the Riley Stoker Corpora- 
tion to succeed the late R. Sanford Riley, 
as announced in the May 29 issue of 
the ELECTRICAL WORLD, brings to his 
new executive position an intimate 
knowledge of the company’s business 
obtained through an association dating 
back to 1911, the year in which the 
company was organized. He served in 
the capacity of secretary for two years 
before he was advanced to the office of 
vice-president and general manager, the 
position he occupied until his recent 
promotion. The close relationship ex- 
isting between Mr. Daniels and Mr. 
Riley during the leadership of the latter 
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enabled Mr. Daniels to acquaint himself 
thoroughly with the affairs of the com- 
pany and made him the natural selec- 
tion for the presidency. 

Mr. Daniels was born in Worcester, 
Mass., and received his technical educa- 
tion at the Sheffield Scientific School, 
Yale University, and at the Massa- 
chusetts Institute of Technology. He 
spent one year with the B. F. Sturte- 
vant Company, Hyde Park, Mass., be- 
fore joining the Riley Stoker organiza- 
tion. Mr. Daniels is a vice-president of 
the Murphy Iron Works and of the 
Underfeed Stoker Company of America 
and in addition is a director of the 
Mechanics’ National Bank, Worcester. 
He is a member of the American Soci- 
ety of Mechanical Engineers and of the 
Engineers’ Club of Boston and the 
Engineers’ Club of New York. 


Se 


David Boyd-Smith, formerly assistant 
supervisor of Southern properties for 
the General Engineering & Manage- 
ment Corporation, has been elected gen- 
eral manager of the Alexandria division 
of the Virginia Public Service Company 
to succeed E. A. Feldtkeller, who has 
been assigned to the Florida-Georgia 
territory of that holding company. 
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Mr. Boyd-Smith spent a brief period 
with the New York Edison Company 
before joining the staff of the General 
Engineering & Management Corpora- 
tion as assistant supervisor of Southern 
properties. 


Bruce H. Johnston, chief technical as- 
sistant to the advertising manager of 
the Canadian General Electric Com- 
pany, Toronto, has been promoted to 
an executive position in the company’s 
apparatus sales department. 


Frank J. Boehm, vice-president of 
the Union Electric Light & Power Com- 
pany of St. Louis, was elected president 
of the St. Louis Electrical Board of 
Trade on June 8. The election was held 
in conjunction with a luncheon given at 
the Hotel Statler. 


R. L. McLellan, managing director of 
the Cia Westinghouse Electrica Inter- 
nacional, S.A., of Argentina has re- 
cently been elected president of the 
United States Chamber of Commerce in 
Argentina. Following his graduation 
from Purdue University in 1907 he was 
employed by H. M. Byllesby & Com- 
pany and the Merchants’ Heat & Light 
Company, Indianapolis, before joining 
the Westinghouse company. Mr. Mc- 
Lellan is a member of the American 
Institute of Electric Engineers. 





Obituary 





W. D. Riggs, local manager of the 
Oklahoma Gas & Electric Company at 
Elk City, died June 13 at Oklahoma 
City from a diabetic coma. Mr. Riggs 
had been ill about two days. He as- 
sumed the position of local manager at 
Elk City about Jan. 15, 1925, and was 
well known among electric utility oper- 
ating men in the state. He had been 
with the Oklahoma Gas & Electric 
Company since September, 1915. 


Charles Griffith Young, consulting 
engineer of New York, died suddenly 
June 16 at the home of Adjutant Gen- 
eral John A. Wilson near San *Juan, 
Porto Rico. He had recently been in 
Santo Domingo in connection with an 
engineering project there. Mr. Young 
established a general consulting prac- 
tice in connection with the financing, 
construction and operation of public 
utilities and industrials in this country, 
South America, Europe and Asia. A 
native of Bath, N. Y., he began his 
career with the Schuyler Electric & 
Manufacturing Company in Hartford 
and Middletown, Conn. From 1887 to 
1892 he was general superintendent of 
the Mount Morris Electric Lighting 
Company, and from 1892 to 1909 he 
engaged in construction work for the 
White-Crosby Company, the J. G. White 
Company and other American and for- 
eign corporations. Since 1909 he had 
been president of the C. G. Young Com- 
pany, Inc., consulting engineers. Mr. 
Mr. Young was a fellow of the Amcri- 
can Institute of Electrical Engineers 
and a member of the American Society 
of Civil Engineers, the Society of Auto- 
motive Engineers and the New York 
Electrical Society. In 1923 he became 
secretary to Richard E. Enright, at 
that time Police Commissioner of New 
York. 


































Commission 
Rulings 


Relative Economy of Building Trans- 
mission Line and Buying Power 
Weighed. — The California Railroad 
Commission granted the application of 
the Great Western Power Company for 
authority to build a 22-mile, 44,000- 
volt transmission line in San Mateo 
County to supplement an inadequate 
existing line, at a cost of $156,000, 
although it was estimated by the com- 
mission’s engineers that a connection 
could be made to the system of the 
Pacific Gas & Electric Company for 
$80,000. The permission was given on 
the contention that the construction 
would lessen the Great Western Power 
Company’s operating costs and result 
in a saving through diversity of use. 
The responsibility for any unnecessary 
investment was, however, placed upon 
the management of the company, which 
was warned that the public should not 
be called upon to pay a return upon 
money so spent. 





Benefits of Merger Under Proper 
Regulation.—In approving the merger 
of the properties, stock, earnings and 
franchises of the Blue River Power 
Company with those of the Nebraska 
Gas & Electric Company, both owned 
by the Continental Gas & Electric Cor- 
poration, the Nebraska State Railway 
Commission said that while the merger 
might narrow the competition when 
municipalities come to renew the con- 
tracts they now have with the Blue 
River company, it must be assumed 
that, as public utilities cannot capri- 
ciously or arbitrarily withdraw from a 
community, through the courts or else- 
where proper supervision of contract 
rates or rates without contract will 
exist. Mere size of a public utility 
corporation is not a reason for con- 
demnation. Unified operation is gen- 
erally advantageous, and in the case of 
electric utilities the opportunity for 
production of energy in large quanti- 
ties at one place, with an attendant 
opportunity to sell it, is distinctly 
beneficial. Whether the benefits are 
corporate only or both corporate and 
public depends upon the spirit of the 
corporation and the efficiency of regu- 
lation. Mere possibility that these fac- 
tors will be lacking is not sufficient 
reason to deny the application. 





Integrity of Corporate Entities Not 
Lost by Common Ownership of Stock.— 
The Montana Public Service Commis- 
sion, refusing to entertain a plea that 
rates at Ronan and Polson should be 
the same on the ground that the com- 
panies serving these places (the Flat- 
head Valley Electric Company and the 
Mission Range Power Company) were 
under the same ownership, said: “We 
are not warranted in disregarding the 
integrity of corporate entities simply 
because stockholders and _ officers 
happen to be the same persons. Indeed, 
ownership of capital stock in one cor- 
poration by another (and nothing like 
that appears here) does not create an 
identity of corporate interests between 
the two companies, or render the stock- 
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holding company the owner of the 
property of the other, or create the re- 
lation of principal and agent or repre- 
sentative between the two. There must 
be some ground in addition to mere 
unity or interest and ownership. Even 
when two or more corporations are 
associated under common control, as 
several branches or departments of a 
single common enterprise, they are still 
normally to be regarded as separate 
and independent legal entities. It is 
true that the courts will not permit 
themselves to be blinded or deceived by 
mere forms of law, but, regardless of 
fictions, will deal with the substance of 
the transaction involved as if the cor- 
porate agency did not exist and as the 
justice of the case may require. In 
the present case, however, there is no 
implication that the stock ownership by 
the same persons in both corporations 
is for any other purpose than that of 
nominal participation in the affairs of 
both corporations in the usual manner.” 





Block-Rate Schedule Substituted for 
One Based on Connected Load.—The 
Wisconsin Railroad Commission granted 
to the Fort Atkinson Water, Light & 
Gas Commission the right to substitute 
a block-rate schedule for a schedule 
based on active connected load, the 
local authorities basing their request 
on the following grounds: “It is a 
burden and expense to handle a con- 
nected-load rate through the office rec- 
ord and in billing. There is too much 
confusion in billing where each con- 
sumer has different rating. It seems 
not only an unnecessary expense but 
an imposition to ask a consumer to give 
us access to his entire premises re- 
peatedly to take connected-load ratings. 
It is impossible to convince the average 
lighting consumer of the justice of a 
rate which requires one to pay more 
for a certain number of kilowatts than 
his neighbor who has the same-sized 
house that he has or why he should be 
penalized for having or installing 
larger lamps or convenience outlets in 
his home.” The state commission also 
passed upon the heating and cooking 
schedules and rural-service rates of 
the municipal plant, saying: “In order 
that the schedules taken as a whole 
shall not be unbalanced, it appears ad- 
visable to make the primary rate in 
the heating and cooking schedule the 
same as the primary lighting rate. 

The rural rates authorized are 
not in line with those ordinarily ap- 
proved for this class of service. In this 
case, however, it appears that such cus- 
tomers as are placed in the rural class 
have characteristics of urban customers 
in that they are served from the urban 
primaries owing to their location ad- 
jacent to the corporation limits. The 
differential per kilowatt-hour author- 
ized, therefore, will probably take care 
of any excess elements of cost inherent 
in the service supplied outside the cor- 
porate limits and not found in urban 
service. If primary rural service is 
extended to any distance from the city 
limits, rural charges should be made 
effective. These charges will take care 
of all the excess fixed charges and 
operating expenses and will place rural 
customers on exactly the same basis as 
equivalent urban customers.” 


VOL. 87, No. 26 





Recent Court 
Decisions 





Measure of Damages for Destruciion 
of Trees. — Barnes vs. Arkansas- 
Missouri Power Company was a suit to 
recover treble damages for the destruc- 
tion of shade and ornamental trees on 
plaintiff’s land. The jury had rendered 
a verdict for $500 as the actual value of 
the trees destroyed, and on motion this 
had been trebled under a statute pro- 
viding such a penalty where trespass 
was involved. The Springfield (Mo.) 
Court of Appeals found that this statute 
did not apply to a case where the facts 
could lead a reasonably prudent person 
to believe he had the right to cut the 
timber—in the case at issue because of 
a permit from the State Highway De- 
partment—and it therefore ordered a 
refund of the exemplary damages of 
$1,000 or else a retrial of the suit in 
the light of the principle laid down by 
it. (281 S. W. 93.)* 





Electric Company Responsible for 
Sagging of Wire Caused by Falling 
Branch in Unusual Storm.—Damages in 
$12,000 were found against the Tuo- 
lumne County Electric Power & Light 
Company, sued by Rocca, because of the 
death of a pedestrian on a public high- 
way through contact with a sagging 
high-tension transmission line. The 
line had been forced within a few feet 
of the ground by the impact of a limb 
broken from a tree during an unusual 
storm. The California Court of Appeal 
sustained the finding, holding that the 
company was not relieved from liability 
because the tree was on _ private 
property and merely projected over the 
highway nor because the storm could 
not reasonably have been anticipated. 
The presumption of negligence was 
against the company for not guarding 
properly against danger reasonably to 
be apprehended, and the jury was the 
proper judge of the facts. (245 Pac. 
468.) 





Burden of Proving Confiscatory Rates 
Is on Utility Company Complaining.— 
The Pittsburgh & West Virginia Gas 
Company brought an action against the 
Public Service Commission of West 
Virginia in an effort to have the rates 
fixed for the gas company declared 
confiscatory. The Supreme Court of 
Appeals of the state, finding that the 
company was earning 16.72 per cent on 
the valuation made by the commission 
and accepted by the company—which, 
however, maintained that the real value 
was much higher and also that the com- 
mission gave no consideration to evi- 
dence of probably decreasing income— 
refused to upset the commission’s order. 
The burden of proving confiscatory 
rates, the court said, is upon the com- 
plainant, and where it does not appear 
that the finding of fact is contrary 
to evidence or that there has been a 
misapplication of legal principles, the 
commission’s finding will not be re- 
versed. (132 S. E. 497.) 


*The left-hand numbers refer to the 
volume and the right-hand numbers to the 
page of the National Reporter System. 
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Utility Market Advances 


American Water Works & Electric on 
Big Board Leads in Advance of 
Listed Issues 


ONTINUED ease in the money 

market had its influence on the 
market both for investment and specu- 
lative securities, as was evidenced by 
the fact that during the week under 
review no fewer than fifty stocks listed 
on the New York Stock Exchange 
established new highs for the year. 
In the strong rise of the week the aver- 
ages got to a position very close to 
the record peak established early in 
February, which is to say that the more 
prominent industrial and_ railroad 
stocks now have recovered most of the 
losses of the March recession. 

While the improvement in power and 
light stocks has not been so marked or 
general, the tone of the trading never- 
theless has materially improved, and 
advances were registered under the 
leadership of American Water Works 
& Electric Company which bettered its 
position during the week by more than 
five points. Columbia Gas & Electric 
and the North American Company also 
rallied on the big board. 

A fifteen-point advance by Columbus 
Electric & Power on the unlisted mar- 
ket featured the advance, which for the 
most part did not exceed two or three 
points for individual stocks. Gains of 
two or three points were achieved by 
such issues as Northern Ontario Light 
& Power, American Light & Traction, 
Northern Texas Electric preferred and 
American Gas & Electric preferred. A 
pronounced rise was made by the Com- 
monwealth Power warrants in sym- 
pathy with the rise in the stock, since 
the warrants theoretically are entitled 
to an advance of four points for each 
point gained in the stock. 

Others that advanced were United 
Gas Improvement, American Gas & 
Electric, Cleveland Electric Illuminat- 
ing preferred and Electric Bond & 
Share preferred. 

—_@—— 


New Capital Issues 


Two important pieces of public util- 
ity financing were completed during 
the past week when the Ohio Power 
Company and the Cumberland County 
Power & Light Company successfully 
floated sizable loans bearing interest at 
the rate of only 44 per cent. The 


Ohio Power issue was in the form of .- 
gold ° 


first and refunding mortgage 
bonds, series D, priced at 93 and ac- 
crued interest, to yield 4.95 per cent. 
These first and refunding mortgage 
bonds (of which $43,131,500 will be out- 
standing upon completion of the pres- 
ent financing) are secured by direct 
mortgage lien on the plants and prop- 
erties of the company, valued at over 
$63,000,000, based on an appraisal 
made by Ford, Bacon & Davis in 1921, 


with subsequent additions at cost. Pro- 
ceeds will be used to provide funds in 
connection with the purchase of impor- 
tant electric power and light properties 
in Ohio, to reimburse the company in 
part for capital expenditures already 
made under the terms of the mortgage 
and for other corporate purposes. 

The Cumberland County Power & 
Light offering involved a total of $9,- 
000,000 in first mortgage gold bonds, 
dated June 1, 1926, and due June 1, 
1956, the price being 94% and interest, 
yielding 4.85 per cent. These bonds 
will be secured by a direct first mort- 
gage on all of the fixed property of the 
company. Based on an appraisal by 
independent engineers, the depreciated 
reproduction value of the mortgage is 
largely in excess of the principal amount 
of this issue, which, upon completion of 
the present financing, will constitute 
the only funded debt of the company. 
The purpose of this financing is to re- 
tire all bonds at present outstanding 
against the property of the company 
and its former subsidiaries (bearing 
interest rates higher than that of this 
series of first mortgage gold bonds), 
to reimburse its treasury for construc- 


tion expenditures and to provide an 
adequate medium for future financing. 

An additional] issue of first refunding 
mortgage 5 per cent gold bonds, series 
B, of the Long Island Lighting Com- 
pany, amounting to $1,500,000 ap- 
peared. The offering price was 100 and 
accrued interest. These bonds are fol- 
lowed by secured gold bonds amount- 
ing to $3,867,000, cumulative preferred 
stock amounting to $7,229,300 and by 
300,000 shares of no-par-value common 
stock. 

Recently the Central Illinois Public 
Service Company issued 5 per cent gold 
bonds amounting to $1,230,000 at 96 
and interest, yielding 5.25 per cent. 
Proceeds will be used partially to reim- 
burse the company for additions, exten- 
sions and improvements to its property 
and for other corporate purposes. 

A block of 15,000 shares of the In- 
terstate Power Company’s $7 preferred 
stock was offered, the price being $95 
per share and accrued dividend to yield 
about 7.37 ‘per cent. Proceeds will be 
used to reimburse the company for 
expenditures for property additions 
and improvements and for other cor- 
porate purposes. 





Alabama Power Unretarded by Drought 


Company’s 1925 Report Shows Continued Growth in Revenue, Con- 
nected Load and Customers Added—New Property 
Exceeds Thirteen Millions 


HE annual report of the Alabama 
Power Company is of particular in- 
terest in view of the severe drought 
from which the Southeastern States 
suffered during 1925. The scarcity of 
water hampered all the companies in 
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ALABAMA POWER COMPANY 


that territory, since under normal con- 
ditions they depend largely on hydro- 
electric power; but examination of this 
report shows that the Alabama Power 
Company not only met the emergency 
but showed a healthy growth in all 
ways. The operating revenues for 1925 
were $11,589,419, as compared with 
$8,823,389 during 1924; the operating 


expenses for 1925 were $6,351,927, com. 
pared with $4,490,026 in 1924, and the 
net operating earnings were $5,237,481, 
against $4,333,364 in 1924. This repre- 
sents an increase of 31 per cent in 
operating revenue during the year, with 
a corresponding increase in net earn- 
ings of 21 per cent, which is a very 
creditable record when the unusual con- 
ditions, necessitating the operation of 
all steam plants regardless of their 
efficiency, are considered. 

The connected load, number of cus- 
tomers served, energy sales and system 
demand all showed a large increase. 
The system is now serving more than 
100,000 customers directly or indirectly, 
has a connected load of 535,649 hp., a 
system demand of 270,000 kw. and sold 
918,532,426 kw.-hr. during 1925. It is 
of interest to note that 840 additional 
rural customers were connected during 
the year, making a total of 2,640 
served, with 978 more promised service 
in the near future. Service was also 
extended to 48 additional towns and 
communities, many of which had not 
previously enjoyed electric service, and 
plans were laid to make extensions to 
51 other towns. 

To meet the energy demands caused 
by these increases the company has- 
tened the work on hydro-electric proj- 
ects already under construction and 
obtained state and federal authority to 
construct a new 180,000-hp. hydro-elec- 
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tric development at Lock 18 on the 
Coosa River. The Cherokee Bluffs 
plant was brought forward steadily and 
will probably be placed in service in 
July of this year with an initial capac- 


PHYSICAL GROWTH OF ALABAMA POWER 








COMPANY SHOWN BY SYSTEM DATA 
Maximum Maximum 
Energy Supplied, System Available 
Millions of Demand, Capacity, 
Kw.-Hr. Kw. Kva. 
1918 401 86,850 136,375 
1919 355 83,100 166,250 
1920 488 97,900 168,500 
1921 433 115,500 179,937 
1922 607 153,100 250,437 
1923 763 178,200 313,712 
1924 823 189,050 354,965 
1925 1,121 270,000 381,308 








ity of 135,000 hp. and an ultimate 
capacity of 180,000 hp. This plant and 
the other developments on the Talla- 
poosa and Coosa Rivers not only serve 
as power supplies but by reason of their 
great storage capacity will provide 
43-ft. navigation on the Alabama River 
during most of the year and will min- 
imize the effect of the river floods on 
the farms. The consolidated balance 
sheet shows that the cost of properties 
on Dec. 31, 1925, was $87,997,341, which 
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includes an jverease during 1925 of 
$13,221,275. 

One section of the report is devoted 
to a summary of the merchandising ac- 
tivities and indicates that the company 
management is keenly alive to the 
necessity of developing the residence 
load. The report states, in fact, that 
the company’s experience has shown 
“that while many small communities 
would not yield a sufficient revenue 
from lighting and power load alone to 
justify the capital expenditure, electric 
service is made possible through the 
returns from appliances.” During 1925 
748 electric ranges were sold, making 
a total of approximately 1,500 now in 
use. 

The Alabama Power Company is 
noted for its constructive public rela- 
tions, and its report reflects the work 
and care that has been expended along 
these lines. Every department of the 
company has had a part in building up 
the public confidence that the company 
enjoys. The engineering department 
has developed gighly efficient methods 
of controlling malaria in connection 
with construction work on the great 
hydro-electric storage reservoir; the 
power sales and executive departments 
have carried out aggressive campaigns 
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to attract new industries to Alabama, 
and the commercial department has 
carried out a large amount of educa- 
tional work on the use of labor-saving 
appliances. 

The accompanying chart and table 
show graphically the reward that such 
work brings with it. 





Refinancing Profitable 


Present Market Enables Utilities to Cut 
Fixed Charges—Nevada-California 
Issue a Typical Example 


N THE past year and a half a num- 

ber of utility companies have taken 
advantage of the favorable market to 
simplify their financial structures and 
lower their fixed charges. A _ typical 
example of this was the sale on June 
16 of $23,000,000 of Nevada-California 
Electric Corporation 5 per cent thirty- 
year first trust mortgage gold bonds to 
be followed by a later sale of $3,000,000 
6 per cent fifteen-year debentures. The 
proceeds will be used to retire the 
$21,209,300 of mortgage bonds now 
outstanding, to defray the cost of new 
construction and for general corporate 
purposes. The 5 per cent bonds are 
issued under an open-end mortgage, 








Stock Quotations of Electric Light and Power and Manufacturing Companies* 


(Prices on New York stock market unless otherwise noted. 





Bid Price 
Companies Saturday Low High 
June 19 1926 1926 





Aserus P PWR. & PAPER, com. 
SED, (60540000 cah he owes se bs 74; 70} 844 

Adirondack Pwr. & Lt.—7% pf..... . 

Adirondack Pwr. & Lt.—8% pf..... 








oe eee eee k107 at one 
Allis-€ *halmers Mtg. rt ay £109 105 110} 
Allis-Chalmers Mfg., com. . k 88 78t 94} 
Aluminum Co, of Amer. . com.. . 74} 54} 76 
Aluminum Co. of Amer. “new, pf.. rt 99 errr ee 
Amer. & Foreign Pwr., pf. 25% pd... m108 108s «131 
Amer. & Foreign Pwr., ‘1% pf.—nopar 91 &9 98 
Amer. & Foreign Pwr., com.—no par k 23 15} 423 
Amer. Bosch Magneto, com—no par k 23; 16 34 
Amer. Brown Boveri, Elec......... k 42) 303 48} 
Amer. Brown Boveri Elec pf....... 96 86} 97% 
Amer. Elec. pwr., Df........-..:; ..mi10% 1024 1113 
Amer. Gas & Elec., 6% pf.—no par. k 93} .... .... 
Amer. Gas & Elec., com.—no par... k 86} 64 993 
Amer. Lt. & Trac., 6% pf........0: 106} 105 115} 
Amer.. Lt. & Trac., COM..........0. 220 195 264 
Amer, Pwr. & Lt., 6% pf.......... k 94 y2 96 
Amer. Pwr. & Lt., com.—no PERE -m 56} 50} 563 
Amer. Pub. Serv., 7% Df.... ....- gk 93 . asae 
Amer. Pub. Serv., com..........+. 47 “45 80 
Amer. Pub. Utilities, 6% pf........ tame - Sates 
Amer. Pub. Utilities, 7% pf........ k 86 see eis 
Amer. Pub. Utilities, com.......... k7 aoe we 
Amer. States Sec., A.....ccsceeees k 3} io oo 
Amer. States Sec. B............... k2 rs 
Amer. Superpwr., pf.—25.......... k 25 23 26} 
Amer. Superpower, pf.......... . 914 90 94 
Amer. Superpwr., Class A—no par.. k 26? 19} 37} 
Amer. Superpwr., Class B—no par.. k 28} 21} 39 
Amer. Wtr. Wks. & Elec., 7% pf... 105 1014 108} 
Amer. Wtr. Wks. & Elec., com.—20. k 58? 43? 74 
Anaconda Copper...............6. k 483 41} 51 
Appalachian Pwr., PRE a ok oa 100 99 #6101 
Appalachian Pwr., Ist pf..7%...... 100 99 102 
Appalachian Pwr., com,............ 80 80 83 
Artaees PWE.. TH. Be. cvccccvcccs k 70 am 
Arizona Pwr., com........... k 20} 

Arkansas Cent. Pwr., ‘pt., $7—no par ri02} 

Arkansas Lt. & Pwr., 7% pf....... i ek al 
Arkansas Lt. & Pwr. com. it ows 6a ee 110 115 
Asheville Pwr. & Lt., 7% pf........ 11054 1004 106} 
Assoc. G.&E., pt.—$3 .50— —50 ... rk 50 SoeK. eee 


Assoc. Gas & Elec., pf.—$6—no par kr 91 ee ae, eee 
Assoc. Gas & Elec., Class A—no par E 30} 254 353 








Bid Price 
Companies Saturday Low High 
June 19 1926 1926 

Central Ark. Ry. & Lt., 7% pf..... [k 98 cia, mene 
Central Ill. Pub. Serv., 6% pf...... rk 88 89 91 
Central Ind. Pwr., 7% pf.......... 88 87 934 
Central Pwr. & Lt., pf......... cent 2 | Orr 
Central States Elec., 7% pf........ k 92 ee ea haiatld 
Central States Elec., com.......... m200 200 230 
Century Filec., COM.......eccccees 6114 110116 
Chicago Fuse Mfg., com., no par.... @ 31 30% 35 
Cincinnati Gas & Elec., com....... g 89 88 93} 
Cities Service, 6°% pf..........000. 86} 82 86} 
Cities Service, pf.B—10............ Ti 7 7t 
Cities Service, pf. BB—100........ m 75 gaat, iis 
Cities Service, com.—20........... 4i} 373 42} 
Citics Service, Bks. ~ ==10..ccc6 20} 19 20% 
Clarion River Pwr., pf............. 93 93 95 
Cleveland Elec. Illg., Pee, pf.. k107 see% ade 
Cleveland Elec., ig. ee k290 ee 
Colorado Pwr., 7% pf......... * ¢ rr 
Columbia Gas ‘& Elec. ° 112 115 
Columbia Gas & E., com. —no par.. k 82] 63} 
Columbia Ry., Gas & Elec., 6% pf . 90 65 96 
Columbus Elec. & Pwr., 2d pf...... k103 .th ea aen 
Columbus Elec, & Pwr., com........ k265 50s ahve 
Columbus Ry., Pwr. & Lt., Ist. pf.. k 98 ave. dees 
Columbus Ry., Pwr. & Lt., pf. B... k 94 
Col. Ry., Pwr. & Lt., com.—no par. k 85 ie ea 
Commonwealth Edison, com....... al42 1373 144 
Commonwealth Pwr., 6% pf....... k 8&7 82 88 


Commonwealth Pwr., com—no par.. k By 28% 42} 
Conn. Lt. & Pwr., 
Conn. Lt. & Pwr., 7% pf.......... 107 108 §=113 
Cons. Gas of N. Y., ‘xen. bbae 
Cons. Gas of N.Y., com.—no par... E 97} 87 104} 
Cons. a Elec. Lt. & Pwr. of Balti., 
Seen errs -... €103{ 102 105 
Cons. Bia, ae Lt. & Pwr. of Balti 
5 gelllte t. «& 6:5 sasges Ganns Hee. G0) 
5 6 asea eotatet s es ... €113 109 113} 


"89 ins ».n0 Mk wREe Aces 6-00 bce 5 124 1283 
cuss Gas, Elec. Lt. & Pwr. of Balti. 

ES Se rere e 52 45 573 
Cons. Pwr. & Lt., 7% pf. bees eddke k105 oa wane 
Consumers Pwr., 6% 
Consumers Pwr, 6 6 ‘ot k104 
Continental Gas & Elec., 7% pte. pt k ot ° 
Continental Gas & Elec., 7% pr pf. F 95 cece 
Continental G.&E., com.—no ORGcs tse 














Unless otherwise noted the par, stated, or preference value of stock is $100.) 











; Bid Price 

Companies Saturday Low High 

June 19 1926 1926 

I. Bd. & Share Sec., com.—no par., | 70} 564 86 
Me, BROUBOMONE WU cece cccevsscce a 16 13} 25 
Elec. Investors, 6% pf.—no par.... k 90 *hke oie 
Elec. Investors, com.—no par...... k 41% 30} 74} 
Elec. Investors, 10% pd. receipts... 20 12 56 
Elec. Pwr. & Lt., otis,, pf.......... k 944 89} 9734 
| Elec. Pwr. & Lt., ctfs., 40% pd.. 103 99} 115 
Elec. Pwr. & Lt., ctfs. full pd ie aia 107. 108 110} 
Elec. Pwr. & Lt.. ctfs., com.—no par « 21k 153 34} 
Elec. Ry. Securities, com.-—no par.. m6 4 10° 
I Dil dooce es © atesd a. alae bene k 78} 62 78} 
Elec. Storage Battery, com.—no - k 85} 71k 85} 
Elmira Wtr., as. & R. R., 7% pf.. 98 974 99} 
Emerson Elec. pf.....-...... ia 100 104} 
Empire Dist. E e 6% Bl... cs iid 0 80 85 
ED BPs: Misa 0. us. 0 0, td bnodesece 28 21 32 
Eng. Pub. Serv., pf.—no par 97 104} 
Engr. Pub. Serv., com.—no par. 21 294 
Eureka Vac. Cleaner, com.—no par... k 524 43 53? 


Farrpanks MORSE, com—no par 


51% 46 59} 
Fairbanks Morse, pf............... lll 1084 115 
Federal Lt. & ‘Trac., com.......... £31; 28 39% 


Federal Light & Traction, pf. 
Federal Utilities, pf........ 
Federal Utilities, com....... vee 
Ft. Worth Pwr. & Lt., 7% pf....... 







Ga LVESTON -HOUSTON 





OES |S RP eee k 42 ‘coe wees 
Galveston-Hstn es a dae 
oe OF err k 85} 79 87t 
COs ey GOka do basedcccereces k341} 285 3863 
Gen. Elec., special—10............ El} 11 11? 
Gen. G.&E., (Del.) com. A no par.. 40} 34 59 
Gen. G.&E., (Del.) com. B no par. 323 28 49 
oan. =., (Del.) A pf. $83—no par 109 1054 110} 

yen. 


. (Del.) A pf. $7—no par 98} 95 99} 
Gen. G.&E., (Del.) B ROP 95 G 
Genera! Public Service, pf...... =. 90 106} 


General Public Service, com. . 12} 16% 
Ga. Lt., Pwr Rys., 6% pf. 2 86} 
Ga. Lt., Pwr. & Rys., com... ‘ 564 734 
Ga. Ry. & Pwr., 8% pf...... es 11 ence 

OM Oe? es DO ae eoee 

CR. TP, Ge PCRs OF Feo cnccccanes-s t e680 cece 
ony Oe ee Ns 6 6006 6-05 000.0.0 i coos cece 





Gt. Western Pwr., 7% pf.. 











: Crocker Wheeler, com............. RIB wsoe H 

Bascock & WILCOX, com...... E116 .... .... | Grocker NL Ns iin: a 8h ccvend'cs Be. Views, x AVANA ELEC. UTIL., com.... 354 30 443 
papemies A. =, & dee ee ane 105 ~=110 Havana Elec. Util., pf.........2... m 75 644 75 

rmingham Flec. pf.—$7—no par... ses, ibaa 7 % 
Blackstone Valley Gas & Elec., pf... 103 03° 106 Datiasewn, « ur Wa Ta: * 2 ieee a as... 104 103 104 
Blackstone Valley G.&E.,com.—50. 98 .... .... | Detroit Edison, com............°.: £132 1233 141} | Ill. No. Utilities, 6% pf.........0.. a 91 90 92 
Blaw-Knox, com................+: my 51 45 56 | Dubilier Condenser & Radio, com. Ri, Per. Be 28 7 Bhs 8c0c00 vceve Rete eas 
Brazilian Trac.. Lt & Pwr., com. we 4 sete tees no par.. ie ee 2 7 aie eer rere 91 80% 104 
Brood River F Wr., DE. .....+ seen ett ; 133° 14a) | Dubuque Riec., 6% RS 0 ee 94 «893 98; | “Int. Combus. Ener., com.—no par.. & 55 334 64} 
Brooklyn Edison, com.............. 6} | Duquesne Lt.. 7% pf...... 22.2222! 112 111 113 | Int. Utilities, class A—no par...... k 32 31 39 
Buffalo, Niagara & East.Pwr.,pf.—25 & 24} .... .... Int. Utilities, class BR—no par..... : 5} 4t Of 
Buffalo, Niagara & Eastern Pwr., 2 27 Easr. N. Y. UTIL. a 80 &5 Interstate Pwr., pf., $7 no par...... E93 .... .... 

COM.——-NO PAL... 6. ee eeeeeeecens } Eastern New York Gh com...... 65 70 75 a Pub. Serv., 7% pf... 97 964 98 

Eastern States Power............. R14 2... «... | lows Ry. & Lb, 7% BM... cccevee 95 98 100 

CatrrorNiIA ELEC. GENE- Eastern States Pwr.pf............ E87 

EE hs. ce cds alah ie oe vin 93 89 95 Eastern Tex. Elec., 7% pf.......... “— coe Jersey CENTRAL PWR. & ut. 
California Ry. & Pwr., pf.......... m105 88 115 East. Tex. Elec., com.—no par...... 70 80 A 5.8 5. ti wb cai a lw alle + te gk 94 eee 
Carolina Pwr. & Lt.. pf.—$7—no par £106 .... «z+. | Edison Elec. Ilium. of Boston, com.. 4297 207 250 Jersey Central Pwr. & Lt., pte. nf.. 97 $53 984 
Cent. & 8S. W. Ut. 7% pf.—no par . a 92 894 95 F. Paso Elec., com.—no par....... 70 70 94 Jersey Central Pwr. & I't., com.— 
Cent. &8. W. Ut., pr. In.pf.—no par a 94} 93 100 | , i > FRR eee £102 ci etd cto tie nips see sate ko eee 45 45 50 
Central Ariz. Lt. & Pwr., pt. jc a Sak - | Elec. Bond & Share, 6% pf........ 1107. 103} 107} | Johns-Manville. com.—no par... ... k139 120 153 

* Quotations on nents will be published in the first issue of each month only. 

Stock Exchange: aChicago; bSt. Louis; cPhiladelphia; dBoston; eBaltimore; fMontreal: oCincinnati: hkSan Francisco; Pittsburgh; fWashington. &kBid, low, high 


Tuesday , dune 22, 


TBid, low, high, Wednesday, June 23, 


mLatest quotations available. 
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$50,000,000 being authorized at present, 
and will constitute, in effect, a first mort- 
gage on all the fixed properties, since 
all the outstanding bonds of the sub- 
sidiary companies and $16,455,800 (99 
per cent or over) of the capital stocks 
of the subsidiaries will be deposited as 
security with the trustee. 

Without going into all the details of 
the costs of this refinancing, an ap- 
proximate idea may be gained of the 
advantages to the company. The annual 
fixed charges on the $21,209,300 in 6 
per cent bonds retired were $1,272,558. 
The redemption premiums amounted to 
$697,549. Adding this to the amount of 
bonds retired gives $1,906,849, on which 
interest at 5 per cent amounts to 
$1,095,342.45. Disregarding bond dis- 
counts and selling expenses, which it is 
reasonable to suppose are at present 
less than at the time the original bonds 
were issued and should, therefore, be 
largely cared for by present amortiza- 
tion provisions, the company saves 
$177,215.55 in annual fixed charges. 

The Nevada-California Electric Cor- 











poration is only one of several com- 
panies which have readjusted their 
financial structures. Several of them 
profited more because they had been 
forced to finance at the exorbitant rates 
of 1920-21 and the present market 
offered them opportunities to cut the 
interest rate on their funded debt from 
13 to 19 per cent. 





Company Reports 


Gross Earnings for 
May 








Name of Company fc 1926 1925 
Central Maine Power System. . 371,317 372,044 
Cities Service.............. . 2,328,364 1,960,819 
Detroit Edison*............. 3,437,152 2,884,138 
Florida Power & Light........ 1,275,380 698,874 
Idaho Powertf. . pa ath 230,342 221,058 
Massachusetts Lighting. ia wu ai 299,219 281,961 

* Includes other revenue. f April. 


—_——_——_—_ 


Public Service Stockholders Reach 
New High.—Stockholders carried on the 
books of the Public Service Corporation 
of New Jersey on June 1, 1926, totaled 
53,000, a figure representing a new high 
record. The number of stockholders is 
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Stock Quotations of Electric Light and Power and Manufacturing Companies (Continued) 
(Prices on New York stock market Unless otherwise noted. Unless otherwise noted the par, stated. OF preference value of stock is $100.) 
$$$ $$ —<_— Se 
Bid Price Bid Price Bid Price 
Companies Saturday Low High Companies Saturday Low High <ompanies Saturday Low High 
June 19 1926 1926 June 19 1926 1926 June 19 1926 1926 
* 9, | N.C. Pub. Serv., pf. a par... k 89 ane So. Calif. Edison, com... ano 2 oe 30 32 
Kansas CITY PWR. & LT., pf.. 115 107% 112} Northeastern Pwr., etme ns ene 19} 17} 361 | Southern Cities Utilities, 7% pf.. k 80° os mt ae 
Kansas Gas & Elec., 7% Df........ N01} 99 102) | No Indiana Gas & Flee. pf. A‘. 98 98 100 | Southern Cities Utilities, com... ._. k 44} ; 
Kentucky Hydro-Elec., DE. wc eceeee a 93} oe +4 No. N. Y. Utilities, 7% pf......... . k1025 .... .... | Southwestern Lt. & Pwr., A. k 60° 
Kentucky Sec., 6% Df.......+++++: 80 7 + | No. Ohio Pwr., com.—no par....... k 13} il 264 | Southwestern Lt. & Pwr.. B an a 
Kentucky Sec., Com... .......0--+- k100_—ti.. .. ‘95° | No. Ohio Trac. & Lt., 6% Df....... 78 78 81 | Southwestern Lt. & Pwr., $6 pf..... k 81 
Kentucky Utilities, 6° > pt phaseeeve 92 90 5 | No. Ohio Trac. & Lt.. 7% pf....... 85 ” 91 Southwestern Pwr. & Lt.. £%, pf ... £101 
Keystone Pwr. & Ls, 7 a Desdeweas wane 95 97 | No. Ont. Lt. RO OE hy cae xs k 83 .... | Springfield (Mo.) Ry. & Lt.. pf ars ot ee 
ngs y Ltg., 7% Di.....2--- ‘ oes 8 | No. Ont. Lt. & Pwr. com.......... k73t .. .... | Standard G e 5 533 873 
Kings County Ltg., 8% Df........-. 103 105 108 | No: States Pwr., 7% pf...........: Oe as koe Standard Gas & I ~ Fe, Br. hoa! — a 
No. States Pwr. com..........+++- k107} 97 1363 | Standard Gas & Elec., com —no par. k 563 +51 69 
| No. Texas Elec.. 6% pf............ k 45 sees eeee | Standard Pwr. & Lt., 7% pf..... k 94 esi. wage 
Lactepre GAS LT., Com....... 154 146 168 | No. Texas Elec., COM..........000. k 18 rod Staten Island Edison, pf.—$6—no ard : 95 ; 
panied Pwr. Sec., com.—no par..... k 15} 10 23 O | Superheater, com.—no par.. k146 ; 
Long Island Ltg., 7% pf........... k107} : HIG BR ASS, com. B—no par... 74 70 79 Syracuse Lighting, 7% pf.......... 102 105 107 
Long Island hfs. “oom. ra oe x dei 120 150 | = moan, Bi tf cope i” 98 = Syracuse Lighting, 8% pf.......... 115 : 
os Angeles Gas clec 0 mf ae ee o Gas ec. |) Se 92 5 | Syracuse Lighting, com.......... 
Louisville Gas & Elec., Class. A.:. £24 224 “261 | Ohio Pwr.. 6% Ph jes ceeeees: 95) 93 95 7 a - 5 oe 
° rv of Sade emeacelae 
M a i 72 —" ‘ Gate a oa 7% Fr pueweee sneta s oot Seas Tampa ExEc., nor WO oi65<2 z ay 48 87 
ANHATTAN ELEC. SUPPL 7 o River gon. pf......... tees ‘. + 6% Dl.......---- see tees 
Manila Elec., com.—no par........ 5 274 394 | Oklahoma Gas & Elec., pf... cone B96 | Tenn. Elec. Pwr., 7% pf.. F10L «5. + 
Mavis Mie eB rg ccc at ag. gee | aires & yy 
» s Pwr. . pf., $7, ar i - Y | 
Memphis Pwr. ais toe i ce.  T Pactric GAS & ELEC..6% pf... £98 .... .... | Tex. Pwr. & It., 7% Df............ 11053 102 1064 
Metropolitan Edison, pf., $7, nopar. 103 102 106 Pacine Soe “a 7o pt ee cesPecee + #1291 us saat Tide Water Pwr, fy So k102} ae = E 
Metropolitan Edison, com., no par. 47 45 50 Patr Shoals P 807 e p Dee veceess 1 | Timken Roller Bearing, com—no par k sas” 445 563 
Middle West Utilities, 7% pf... a107 974 1113 | Ba a : Me “! Pe pecans ens 7 ‘aa" “ga | Toledo Edison, 8% pf...........--. 112. 114 
Middle West Utilities, 7% pr. lien pf. a115} 1064 123) | Denn Central bt. & Fur pt.—no par £g2) % Oh | Toledo Edison, 7% pf........-.-.. 11024 ae 
Middle West Utilities. com.—no par. a114} 108 134} pene-ete me son 7% pt... whet iniara 95 ae | Toledo Edison. com.. aitngttttttes Dae) waear’* sede 
Midland Utilities, pr. In. pf......... @100% 98 100) | Bent “onio pwe'a Lt. 7% sees 6 6 96 | Tri-City Ry. & Lt.. 6% Df.......-. 85 87) 89 
Midiand Utilities pf. A gag 98 96 (98 | Fenn-Oato Eur. & tt 2a Bt.----- sy’ 1h oe 
Milwaukee Elec. Ry. & Lt. 7% pt. 10 .--. ---- | penn Pwr&Lt—$7—ho par... 407 103 108 | UNTTED Gas & ELEC.. 6% pf... 96) «8. 
Milwaukee Elec. Ry. & Lt., © pf.. 93 ee! hha P Pub. Sery ee ee sea eae | United Gas & Elec., com. no par m57 56 66 
Minn. Pwr. & Lt., 7% pf... ..ceeee 1103 100 104 | at Pub. oo 7% Pf... . scenes 2 96 100 | United Gas & Elec. (N.J.), 5% pf.... k 704 
Miss. Pwr. & Lt. pf 56665556066 0088 r101 or eve io Wt ° aP +» 6% Pf... ce eeeee 8 oS + United Gas Impr nin c109 "g4i 1444 
Miss. River Pwr., 6%. pf... K 95} | Phila. Co., 6% pi2-80.-. sc. occ 1) 473 50 | United Lt. & Pwr, pf—$4—no parm 48... 
Mohawk Hudson’ Pwr, wae" = "| Bhila. Cox, eom.—500°02002.000001 72 bot 76} | United 1. & P. pt—$6.50—no par. 834 “Ri “91 
NORE oe Sy. Sate ged d 101 , | Phila. Elec., com.—25.........+++- e 49) 41} 673 | r., com - ; 2 2% 
afgunewk ‘Hudson Pwr., 2nd’ pf.— pee | Ser ae bee me of Sad maldi . is 144 203 — Lt. & Pwr., com., B—no aoe 181 os es 
De —"O. DRE. cc ve ccesecccoeseces ¢ wee, | — set” 8. Sigil election coe deme Utah Pwr. | a N02 99 1034 
Mohawk Hudson Pwr., com.—no par k 24} (20; (28{ | Portland Elec. Pwr., 6% pf........ E75 ose tah Pwr. € T4., 7% pf... . 2 . 
Montana Dwr f=". "evevwsvweveomuldh Wg} 1194 | Poriand Flee Dwr: oes - E32, “ii* “aaj | Utten Gag Blee: compen". "203 
> 7 | Fortiand Elec. PwWr., COM.......... 3% | 7 . =: 2 
Montana Pwr.. OOti......++..++++ fo3si .8°* 83 | Potomac Elec. Pwr., pf..... : 109i... .... | Utilities Pwr., & Lt., 7% pf. ts 
Mountain States Pwr., pf.......... k 96 : oar Corp. ot N.Y., com—no par...m 79 77% 903 ae Pwr. &Lt., com 4. -- _ % ai 283 aoe 
Mountain States Pwr., com........ k 20 | ee — pi—no Dar... cb popaa k 15 Sek wets tilities Pwr. & Lt.. com. no D 
Pub. Serv. of N. J., 7% pf......... k106} i034 i068] . ss 
Nassau & SUFFOLK, LTG., pf.. £9 | Pub. Serv. of N. J.. 8% pf......... 119; 115 120} VERMONT a i —— 94 9 96 
NASSAU & 5 , » DI. 5 ese’ 35° | Pub. Serv. of N. J., com =—no par... Ro 73 vag inte a & Pwr., + 7% Dt... 103} 101 1034 
National Carbon, pf............... m1274 125 128 Pub. Serv. of No. Ill. 6% pt -~ > al04i «61004 =«104} i ginia Elec. ' DE... eens 108 102 104 
SEB OS See 92 93 95 Public Serv. of No. ll. .7% pt...... all5 112 116} 7 Pwr., 7% Df.....--eeeee 70 
National Electric Pwr-A....... ... @21F 193 26 Pub. Serv. of No. Ili., com.—no par al38 1283 138 rginian Pwr., com.......... éeee Jeee  eeee 
Nat.-Lt., Ht. & Pwr. com.—no par. 24 22 25 | pub: Serv. of No. Ill..com......... al37 1293-136 
Nationai Lt., Ht. & Pwr., 5% pf... ‘2 7il 73 | Pub. Serv. of Okla., 7% pf......... 95 92° 95 | WaGNERELFC.,pt............ b 67 65% 85 
National Pwr. & Lt., pf., $7—no par. k101 96 102% | Pub. Serv. Elee. & Gas, 6% pt 1004 97 1013 Wagner Elec., com.—no par........m 22} 20 343 
National Pwr. & Lt., com.—no par.. & 23% 16} 38% | Public Service Elec. Pwr., pf........ 112 106 112. | Washington Ry. & Elec., com... j180 virus “sede 
National Pub. Serv., 7% pf........ k 92 .. «+++ | Puget Sound Pwr. & Lt. Bo Set: BI "aes Washington Ry. & Elec., pf........ JRO ee wna 
National Pub. Serv., pte. pf........ 4100 . - | Puget Sound Pwr. & Lt.. % Dt... k 83 Washington Wtr. Pwr., com -- 130 130 134 
National Pub. Serv., Acom.—no par k 19} 15 24 | puget Sound Pwr. & Lt.. com.. Ek 32} 28 66) | West Mo. Pwr., 7% pf. eae aan ‘ waee 
eer Pub. our 5 ae .—no par ; = ae wet | j . West Penn., 7° pf. temp. ‘etfs.... m100 95% 101 
Nebraska Pwr., 7% pf..... «++. 106% ; 7} ‘ os MAM oc caws ed aedalee mi25 118 - 130 
Nevada-Calif. Elec., com. ‘m'30° ‘tsi 44, | RADIO CORP. OF AM., pt.—50.. 46; 449 477 | West Penn, oom. aig alata get 992 954 1004 
New Brunswick Pwr., pf 35 30 40 Radio Corp. of Amer., com.—no par. k 48} 32 46? West Penn Elec.. Class ie vee 94 88} 97 
New England Pub. Serv., pr. =. 97 98 993 | Republic Ry. & Lt., pf............ 106} sees West Penn Pwr., pf......-..-.---- 1114 108 112 
New England Pub, Serv., pt.. 89 954 97 | Republic Ry. & Lt, com........... R85... West Va. Lt., Ht. * Pwr.,7% pf... 95 95 98 
N. J. Pwr. & Lt., 7% pf.. . 10 104 110 Rochester Gas & Flec., 5% Diese. 95 80 98 | West Va. Utilities, 7% pf.—50..... 46 43 46} 
New Orleans Pub. Serv., 7% @ pf... a end Rochester Gas & Elec., 6 ae Bibsaade K1013 .... rie bead Western Pwr. 7% pf : k 95 91} 99 
N.Y.& Queens Elec. Lt.& Pwr.,5% a ‘= .. | Rochester Gas & Flec., 7% Df...... k105 Western States Gas & Elec., 7% pf. k 904 saps» 
N. Y. Central Elec., 7% pf.. 96 98 100 Western States Gas & Elec., com... k 16 a. ses 
Newport News & Hampton Ry., San JOAQUIN LT. & PWR.,7% pf 97 97} 98} | Westinghouse El. & Mfg., com—50. k 70i 65 79} 
Gas & Elec., com .............. 110 108 ~= 112 St. Joseph Ry., Lt., Ht. & Pwr., pf. 65 60 65 | weston Elec. Instrument, Class. A.. k 30 273 31% 
Newport News & Hampton Ry., | Servel Corp., Class A.............. k 23% 153 304 | Weston Elec. Instrument, com. "E164 13? 19 
Gas & Filec., pf..............++. 110. 109 114 | Servel Corp., Class B—no par...... m 40 ; .. | Wheeling Elec., pf. . 3 90 91 934 
Niagara Falls Pwr., 7% pf. —>25.. ee 27% 27% (29 | Sierra Pacific Elec., com........... k 27% 23 281 | Wis. Pwr., Lt. & Ht., 7% Io alata 90 85 90 
Niagara, Lock. & Ont. Pwr.,7% pf.. 108 110 111} | Sioux City Gas & Elec., 7% pf... k 97 oe .... | Worthington Pump, pf. A........-- 73 68 80 
fo Amer, com 10... - S @ || Goueen ee te eae et 99, 97° 106, | Worthington Pump. Bf. B.2°... $21 303 44 
No. Amer.’ idison pf.—no par..... 91¢ 964 | S. E. Pwr. & Lt., com.—no oe Rel we eg) eee oe --- ------- Tye 
No. Amer., Lt Pwr., pf.. en 88 104 So. Calif. Edi 1, 8% bieedss «es 120 135 140 K3 
No. American Utilities, pf. fulipa'! m4? 89 96 | So: Calif: Edison, 7% pl 2200000. 109 110 tis | YADKIN RIVER PWR.,7% pf.. 11052 102, 1063 
No. American Utilities, pf., 257 pd. m 19 18 27 | So. Calif. Edison, RL. eaten sds 98 973 99 Yale & Towne, com.—25.......... k 67 604 69 
Stock Exchange: aChicago; bdSt. Louis; ePhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati ; hSan Francisco; ‘Pittsburgh ; jWashington. kKBid, low, high, 
Tuesday, June 22. JBid, low, high, Wednesday, June 23. mLatest quotations available. 1925 


increasing rapidly as a result of the 
customer-ownership campaign now in 
progress. Since April 1, 1926, when the 
present stock sales campaign started, 
the company has sold approximately 
$3,000,000 of its 6 per cent cumulative 
preferred stock. The present 53,000 
stockholders represent a gain of 2,260 
per cent over the 2,249 stockholders as 
of Dec. 31, 1920. 


Rollins & Sons Celebrate Anniver- 
sary.—June 16 marked the fiftieth anni- 
versary of the founding of E. H. Rollins 
& Sons, investment bankers. This 
house has been identified with the 
financing of electrical projects from 
the very beginning of the electrical in- 
dustry, having provided the capital for 
the construction of one of the earliest 
alternating - current electric lighting 
plants in the United States. From its 
first office in Denver, the company has 
expanded to 38 offices in the United 
States and one in London. E. W. 
Rollins, who established the firm, is 
still chairman of the board. 
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Big Utility Strengthened by New Loan 


Southern California Edison’s Forty-Million-Dollar Issue of 5’s Will 
Enable It to Retire $33,919,000 General and 
Refunding 6 per Cent Bonds 


By PAUL WILLARD GARRETT 
Financial Editor New York Evening Post 


DVANTAGE of the favorable money 

market has been taken by the 
Southern California Edison Company 
in its flotation of a forty-million-dollar 
issue of refunding mortgage 5 per cent 
bonds due in 1951. The greater part 
of the funds received by the company 
will be used to retire at 105 approxi- 
mately $33,919,000 of general and re- 
funding mortgage 6’s. The new financ- 
ing thus will benefit the company from 
two standpoints: (1) It will replace a 
bond on which the company must pay 
interest at the rate of 6 per cent for 
one that bears only 5 per cent coupons, 
and (2) it will bring the company’s 
“working mortgage” closer to the prop- 
erty. The latter point needs some ex- 
planation. 

The refunding mortgage under which 
the new bonds have been issued is at 
present the company’s “working mort- 
gage.” It is the one through which the 
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CZ Gross earnings —__ 
GB Net earnings 
% Year ended April 30,/926 
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plify the capital structure of the com- 
pany, will represent a reduction of 40 
per cent in the amount of underlying 
bonds outstanding and in addition wilil 
result in a saving of interest.” 

On completion of the present financ- 
ing the capital structure of the South- 
ern California Edison Company will be 
simplified. Its total outstanding bonds 
will aggregate $118,018,700 and _ its 
total outstanding capital stock $96,- 
988,497. Of bonds there will be $49,- 
553,700 in underlying bonds, all secured 
by closed mortgages; a $1,965,000 
issue of 7 per cent debentures, an issue 
of $26,500,000 refunding mortgage 6’s 
due in 1943 and the new forty-million- 
dollar issue of 5’s due in 1951. Of 
stock there will be $4,000,000 in orig- 
inal 8 per cent preferred stock, $24,290,- 
275 in preferred B 6 per cent stock, 
$25,180,850 in preferred series A and an 
issue of $43,517,372 in common stock 
on which dividends 
now are being paid at 
the rate of 8 per cent. 

Earnings have 
grown in spectacular 
fashion from a total 
in gross of $445,110 
in 1902 to an aggre- 
gate of $25,653,217 
for the twelve months 
ended April 30, 1926. 
Net earnings avail- 
able in the latter pe- 
riod for interest, de- 
preciation, dividends 
and other charges 
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Gross EARNINGS OF SOUTHERN CALIFORNIA EpIson Smow 


CONSISTENT GROWTH 


management expects to do its future 
senior financing. The old general and 
refunding mortgage was effective as a 
medium of senior financing for only six 
years, since expansion in operations in 
that time had exhausted the amount of 
bonds issuable under the mortgage. 
Accordingly a new mortgage, the re- 
funding mortgage, was created in 1923 
with a present authorized issue of $250,- 
000,000, which can be increased by the 
action of the stockholders and board of 
directors. As one authority expresses 
it in summarizing the benefits of the 
new loan: “As a part of this financing 
$33,919,000 of the underlying 6 per cent 
bonds will be retired, which will sim- 
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were $17,129,906. An- 
nual interest charges 
on the $118,018,700 of 
bonds presently to be 
outstanding total $6,- 
288,840. That is to 
say, on completion of 
the present financing 
and on the basis of 
present earnings 
Southern California 
Edison Company 
should earn its inter- 
est requirements two 
and seven-tenths 
times. It is the splen- 
did earnings record of 
the company that en- 
abled the bankers to market the new 
bonds on so favorable a basis. The 
bonds were sold at a price to yield 5.10 
per cent to investors. 
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Revenue Shows Substantial 
Gain Over Last Year 


Reports received by the ELECTRICAL 
WorLpD from central-station systems 
representing 75 per cent of the gen- 
erator rating of this industry indicate 
that the total gross revenue from the 
sale of energy during April was $139,- 
800,000, or a daily average of $4,660,- 
000, an increase of 14.0 per cent over 
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April of last year. During April the 
gross revenue was 5.4 per cent above 
the estimated normal for that month 
based upon the operations of the indus- 
try during the past five years. 

The operating expenses during April 
totaled $56,500,000. 





Dividends Declared 


The quarterly dividends listed below 
have been announced by electric light 
and power and electrical manufacturing 
companies: 


Per When 

Name of Company Cent Payable 
Abitibi Power & Paper, pf.......... 3 July 2 
Alabama Power, pf.............. 130 July J 
American Brown Boveri Elec., pf.... 1 8 6July_ 1 
American Brown Boveri, pte. stk.... .50 July 20 
Arkansas Central Power, pf........ $1.75 July 1 
Central Power & Light, pf.......... $1.75 Aug. 2 
Century Electric...........cccccece 5 June 22 
Chickasha Gas & Elec., com.... 


1 
2 July 
1 
I 


Chickasha Gas & Elec., pf.. .. July 





I 

Ls 1 

Cincinnati Gas & Elec............. + July 1 
Cities Service,com.*.......... 4 Aug. 1 
Cities Service,com. T.......... ee 4 Aug. 1 
Cities Service, Bt. BE Dies in'cene 4 Aug. 1 
Coast Valleys Gas & Elec., pf.A.... $1.50 July 1 
Coast Valleys Gas & Elec., pf. B.... $1.75 July 1 
Electric Public Service, pf. Se 1%) 6July 1 
El Paso Electric, (Del.), pf. A....... 12 July 15 
El Paso Electric, (Del.), pf. B....... 13 «=July 15 
El Paso Electric, (Tex.), pf. A....... iF July 15 
El Paso Electric, (Tex.), pf. B....... 4) July 15 
Georgia Ry. & Power, 7% pf........ 13 0«6July 1 
Illinois Power & L ight, POEs cos aa 1 0 6July 1 
Iowa Power & Light, pf Be dk x; shh trek 1 0 6July 1 
Massachusetts Lighting,com....... 75 June 30 
Massachusetts Lighting, 6% pf..... 14 =6July 15 
Massachusetts Lighting, 8% ME fusssa's 2 July 15 
Memphis Power & Light, pt........ $1.75 July 1 
Midland Utilities, pr.In............ 1t)6=6July 6 
Midland Utilities, pf.cl.A......... 13 July 6 
om Power & ‘ight, ee i. dup. 1 
Nevada-Calif. Elec., pf............ 1 Aug. 2 
North American Lt. & Pwr., 7% pf.. 13 July 1 
Northern Ohio Pwr. & Lt., 7% of cea 1} July 1 
Ohio Edison, 6% pf..............+. $1.50 Sept. 1 
Ohio Edison, 6.6% pf............+. $1.65 Sept. 1 
eS A errr eer $1.75 Sept. 1 
Ohio Edison, 6.6% pf.*..........++. -55 July 1 
Ohio Edison, 6.6% pf.*............ ‘55 Aug. 2 
Ohio Edison, 6.6% Es Sue sieves -55 Sept. | 
Philadelphia Co.,com............. $1 July 31 
Public Service Co, of Okla.,com..... 2 July 1 
Public Service Co. of Okla., pr. In.... 1% 06July J 
Public Service Co. of Okla., pf...... 14 July 1 
Republic Ry. & Lt., 6% pf bi 13 July 15 
Southern Indiana Gas & Elec., 6% pf $1.50 July 1 
Southern Indiana Gas & Elec., 7% % a $1.75 July 1 
Southwest Power, pf.. 13 July 1 
Superior Water, Lt. & Pw Pes ‘pf.. 1430S July ~=1 
Turners Falls Pwr. & Elec., com..... : $2 June 30 
United Gas & Elec.,com........... $ June 19 
Wagner Electric, pfd. Coeur places $1.75 July 1 
Washington Water Power. 2 July 15 


* Monthly. + Payable in common stock. 
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American Industry and Taxation 


Third Article in a Series Discussing the Industrial Aspects 
of Certain Broad Economic, Political and Social 
Considerations Now Prominent 


By JAMES A. EMERY 
General Counsel National Association of Manufacturers 


MERICAN industrial development 
is intimately related to American 
taxation. And this is especially true of 
the electrical industry, for the develop- 
ment and application of power to 
manufacture, to transportation and to 
household service are all dependent 
upon ample supplies of capital. The 
greatest evil of disproportionate and 
extravagant public expenditure is that 
it takes from a people too great a share 
of that surplus which constitutes the 
sole fund out of which to expand and 
develop their individual and social life. 
Prior to the World War our taxes 
were negligible. Then within a brief 
period we hastily erected a collecting 
structure which took in revenue and 
left in debt a sum in excess of the total 
cost of American government from its 
birth to our entrance into the tragic 
struggle. The war cost us forty billion 
dollars, a sum equal to the total net 
earning power of the manufacturing 
corporations of the United States over 
a ten-year period. We raised that 
colossal sum partly by loans from our 
people and partly by direct taxation. 
We face now an annual debt of sub- 
stantially twenty billion dollars, which 
we are retiring at the rate of a billion 
a year. The interest upon this requires 
40 per cent of federal revenue, but 
federal taxes have now fallen to about 
$3,250,000,000 for the current fiscal year, 
with a promise of further reduction. 
But we are citizens of the states as 
well as the nation. We support state, 
county, municipal and smaller units of 
local government. Our tax bill is the 
current expense and the interest upon 
the debt of all these forms of govern- 
ment. Neither may tax the securities 
emitted by the other, and each may 
=— its own paper from any form of 
evy. 


THE AGGREGATE TAX 


The taxpayer is therefore meeting, 
in addition to the requirements of 
interest and sinking-fund charges upon 
$20,000,000,000 of national debt, similar 
charges upon $1,558,000,000 of state 
bonds and _ $10,000,000,000 of city, 
county and other local indebtedness. 
While the tax requirements of federal 
government have fallen from substan- 
tially $6,000,000,000 to approximately 
$3,000,000,000 per year, the sums re- 
quired for the current operation of 
state government have increased from 
$570,000,000 in 1919 to $1,064,000,000 
in 1924, while city and local taxes have 
increased from annual demands for 
$2,395,000,000 in 1919 to substantially 


$4,000,000,000 in 1925. The total of 
federal, state and local taxes now 
aggregates $8,000,000,000 annually. 
Their total expenditure, made up of 
revenues from other sources and the 
proceeds of loans which represent 
deferred taxation, approximates $10,- 
000,000,000. The indebtedness of state 
and local government is rising at the 
rate of a billion a year, which equals 
the annual reduction of the national 
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debt, while the current taxation of the 
states and localities has risen annually 
in excess of the reductions in taxation 
made by the national government. 

What do these figures signify? They 
mean that our state and local indebted- 
ness is greater than the annual value 
of the crops raised upon the six and a 
half million American farms. They 
mean that the net income of the manu- 
facturing corporations of the United 
States does not provide the funds re- 
quired for state and local government, 
nor would that be met by all the money 
in circulation in the United States. 


WHoO PAYS THE BILL? 


The great volume of federal revenue 
is obtained from individual and cor- 
porate income, while more than 90 per 
cent of state and local taxes fall upon 








Value of Electrical Exports for April, 1926, Compared with 
Corresponding Month in 1925 


(Issued by Bureau of Foreign and Domestic Commerce) } 











April 
Articles 1925 1926 
Generators: 
Direct-current: 
Under 500 kw........0. $91,387 $65,651 
500 kw. and over........ 5,000 54,534 
Alternating-current: 
Under 2,000 kva........ 54,416 118,957 
2,000 kva. and over...... 39,393 
Steam-turbine generator sets 4,637 50,991 
Accessories and parts for 
generators........... 42,586 95,249 
Self-contained lighting out fits 95,384 98,836 
Batteries: 
Flashlight batteries........ 137,126 123,718 
Other primary batteries. . 92,215 186,958 
Storage batteries. 315,494 333,465 
Transforming or converting 
apparatus: 
Power transformers........ 254,510 133,029 
Other transformers........ 148,524 159,481 
Rectifiers, double-current and 
motor generators, dyna- 
motors, synchronous and 
other converters. . 158,484 63,937 
Transmission and distribution 
apparatus: 
Switchboard panels, except 
Nie doo shoe 326,733 288, 166 
Switches: and circuit breakers 
over 10 amp. pe 113,583 289,180 
Fuses and fuse blocks... .. . 24,123 27,923 
Watt-hour and other meas- 
UPIMS BIOGEN. «2 oe ese 60,307 45,526 
Volt, watt and ampere meters 
and other recording, indi- 
cating and testing appara- 
| SNP REE an rs te apie 177,049 161,804 
Lightning arresters, choke 
coils, reactors and other 
protective devices....... 47,504 76,885 
Motors, starters and controllers: 
Motors under | hp........ 193,658 168,475 
Stationary motors: 
See eee 174,362 294,595 
Cyer Ae Os. bec dicince 66,404 109,777 
Railway motors........... 56,341 47,368 
Electric locomotives: 
| eee 5,860 322,596 
Mining and industrial.... 18,618 111,965 
Starting and _ controlling 
equipment: 
For industrial motors.. . 128,250 112,128 
For electric railway and 
vehicle motors........ 3,609 19,000 
Portable electric tools...... * 56,782 
Accessories and parts for 
WOME ok elneins wkeede 161,064 242,749 
Electric appliances: 
Electric fans..........e00- 64,999 108,787 
Electric lamps: 
Metal filament.......... 127,183 132,158 
Other electric lamps... . . 18,989 27,680 
5 Ne 131,260 241,340 
Searchlights and projectors 56,474 34,097 


SS 





April ——— 
Articles 1925 1926 
Motor-driven household devices $131,691 $161,114 
Domestic heating and cooking 
Cie. a sss tare) ooo walls 150,291 120,618 
Industrial electric furnaces and 
See rere 8,598 27,615 
Therapeutic apparatus, X- -ray 
machines, galvanic and far- 
adic batteries, ete... .. 107,754 129,256 
Signal and communication de- 
vices: 
Radio apparatus.......... 853,148 Tt 
Transmi( ting sets and parts * 37,654 
Receiving sets............¢ * 111,692 
RE eens th ended Maan * 69,406 
Receiving set components. . * 149,704 
Receiving set accessories. . . * 127,069 
Telegraph apparatus....... 54,442 72,695 
Telephone apparatus: 
Magneto telephones......- 10,141 19,569 
Other telephones.........- 35,815 59,156 
Telephone switchboards.. . . 122,523 42,065 
Other telephone equipment. 173,829 326,086 
Railway signals, switches and 
attachments... ....6.sscee 107,880 104,237 
Bells, buzzers, annunciators 
ne GON oa voltae duce 16,902 35,046 
Other electric apparatus: 
Spark plugs, magnetos and 
other ignition apparatus. . 173,785 260,806 
Insulating material....... - 141,082 154,467 
Metal conduit, outlet and 
switch boxes.,.......... 79,929 85,140 
Sockets, receptacles and 
lighting switches........ 147,987 154,524 
Electric lighting fixtures, 
interior and street. 103,091 271,894 
Other wiring supplies ‘and 
line material........... 157,887 114,299 
Other electrical apparatus 
not elsewhere stated . 597,048 672,185 
Rubber and friction tape... . - * 34,235 
Globes and shades for ee 
NO 5 Gus ska Baavlax esc 37,557 43,416 
Electrical glassware except for 
RE ae oe ao edn ene 27,539 48,057 
Electrical porcelain: 
For less than 6,600 volts. . . 64,498 104,556 
For 6,600 volts and over... 179,756 54,943 
Carbons, carbon brushes and 
electrodes: 
Electrodes for electric fur- 
ET a Sax alta ed tea «> 85,117 191,302 
Other carbon products... . . 169,141 109,832 
Insulated wire and cable (iron 
ING i 5 ko oc an sweet 54,210 11,604 
Copper, bare wire........... 148,037 230,127 
Copper, insulated wire and 
i es ae 


448,150 532,376 


Total electrical machinery and 
apparatus and supplies..... $7,773,354 $9,070,533 
* Not separately stated prior to Jan. 1, 1926 
tT Discontinued from Jan. 1, 1926 
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real property. Substantially 74 per 
cent of our population makes an income 
tax return, and about 34 per cent have 
been paying an income tax. But does 
this mean that a handful of our people 
or our business organizations pay the 
cost of government, that many sit at 
the public table but a few sign the 
check? Such a delusion undoubtedly 
exists. Indeed, the constant demand 
for new and expensive services from 
government indicates a widespread be- 
lief that all may enjoy its benefits and 
a few may be made to carry the 
expense. It is an amazing illusion, for 
taxation is our social overhead. It 
represents the cost of living under 
organized government. It is as much 
of a fixed charge as any other element 
of cost in production or service and is 
unavoidable. It is written into food, 
clothing, shelter, light, heat, distribu- 
tion, communication, every commodity 
sold and every service performed. 

And yet we approach the taxpayer 
with a bill in one hand and a tax- 
exempt security in the other, while 
lifting the rate to possessors of large 
income to a point where it is more 
profitable to permit capital to loaf in a 
place of refuge from public burdens 
than accept, without hope of propor- 
tionate return, the risks of business in- 
vestment.. This has been the cardinal 
sin of our system. 

But the industrial system we have 
established and developed and _ the 
maintenance of our prevailing stand- 
ards of life consume for their support 
an increasing amount of all we pro- 
duce. To conserve our producing 
power is our first task. To increase our 
surplus that we may have propor- 
tionate means to renew our economic 
machine, conduct experiment, enlarge 
established enterprise and develop new 
processes and the means of meeting 
ever-increasing wants and a steadily 
enlarging population is the price of 
progress. 


TAXES VERSUS SURPLUS 

What, then, is our taxable capacity? 
Government, national, state and local, 
is consuming annually 12 per cent of 
the total national income. That would 
mean that for six weeks every year the 
nation labored exclusively for the 
state. That in itself is startling, but 
it understates the fact, for probably 
three-fourths of the national income is 
consumed in sustaining the commodi- 
ties and services which represent that 
resultant. Taxes, however, are not paid 
from gross income. They are the first 
charge against the net result. They 
are a necessary limitation upon what 
we may otherwise spend or save. 

Taxes are a compulsory, not a 
voluntary contribution. It is only what 
is left after we consume to sustain our 
individual and economic life that is 
available for betterment. It is not 
the product of the farmer’s fields which 
measure his prosperity; it is what is 
left after expenses are met and taxes 
are paid which permits him to renew 
or increase his tools, enlarge his acre- 
age, improve his stock, repair his 
buildings and put something aside for 
sickness, old age and enlarged oppor- 
tunities for his children. It is what is 
left after operating expenses are met 
which permits a railroad to enlarge its 
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facilities and improve its service. It 
is not the $48,000,000,000 which meas- 
ures the progress of the 63 per cent of 
manufacturing corporations that alone 
show a net income, but the $4,250,000,- 
000 of profit which gives them the 
means of sustaining and expanding the 
service they render to the American 
people. What is true of the individual 
or of business is true of the nation. It 
moves forward only through the sav- 
ings of self-denial and thrift, with the 
aid of those margins above our individ- 
ual or collective consumption. 

Our taxable capacity as a people, 
then, is not the difference between that 
12 per cent we expend for government 
and the value of our gross production of 
commodities and services. It is the 
difference between what we produce 
and what we consume. It is the sum 
we may safely take from that average 
25 per cent of surplus without imperil- 
ing the size and stability of that fund 
through which we meet the require- 
ments and provide the improvements of 
our future. It is time to reflect upon 
the stunning fact, not that government 
demands one-eighth of our income, but 
that it is absorbing perhaps one-half of 
our surplus. 


INDUSTRY’S RESPONSIBILITY 


The remedy for our condition is both 
individual and collective. We need to 
establish a tax consciousness which will 
make each citizen feel the nature and 
extent of our public burdens and their 
effect upon the conservation and ex- 
pansion of our life. We must face the 
obligation to draw the line between 
parsimony and extravagance in public 
expenditure. We must provide not 
merely budgetary safeguards to the 
smallest taxing unit and enforce them, 
but we may profit by the successful 
experiment introduced by the Governor 
of Minnesota requiring administrative 
officials to justify to a qualified admin- 
istrative control the actual expenditure 
of appropriated money. We must lessen 
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the demand upon government for new 
services and aids. 

The Secretary of Commerce has 
enumerated and described 200 bureaus, 
boards and commissions operating 
within the federal government without 
any system of organized relationship. 
A similar condition undoubtedly exists 
in many of our state, municipal and 
county organizations. They present 
a fruitful field for practical reorganiza- 
tion, which can be effected only by the 
people of each state and community in 
terms of their own knowledge of local 
requirements and conditions. The hour 
is ripe, not merely for the reduction 
of rates, but for the intelligent recon- 
struction of our taxing system, and 
since American industry provides so 
great a share of the money there rests 
upon the industrial executive a re- 
sponsibility for initiative and leader- 
ship in effecting this reform. 





Sales Statistics on Direct- 
Current Motors 


Orders entered for direct-current mo- 
tors during the month of April showed 
a falling off of 28.8 per cent as com- 
pared with the preceding month, when 
ORDERS ENTERED AND SALES BILLED FOR 

DIRECT-CURRENT MOTORS 
(I-hp. to 200-hp. inclusive, built in general-purpose 


motor frames, including control equipment sold with 
motors.) 


(Issued by Electric Power Club.) 


Month, 1926 Orders Entered Billings 
TOBMEEG.. occ ceases $852,630.15 $961,269. 23 
February....ccscces 900,785. 73 840,189.77 
MU ii ss cenivsis 1,218,985.02 1,082,669. 39 
pe errr 866,868.52 821,946. 62 

Year to date...... $3,839,269.42 $3,706,075.01 


sales were at an exceptionally high 
rate. The sales and billings for the 
first four months of 1926 are shown in 
the accompanying table and include 
control equipment sold with the motors. 





Business Conditions 





ANUFACTURERS report the 
M veesic of a number of orders 
for power equipment. A con- 
tract was signed for a 215,000-hp. 
turbo-generator unit at a cost of ap- 
proximately $1,750,000. Seven water- 
wheels and generators purchased for a 
water-power development in Maryland 
amounted to $3,500,000. Electrification 
of textile mills, as well as the building 
of new plants, is active in the South- 
east, and the prospect of a good cotton 
crop has resulted in several inquiries 
for transmission-line material, trans- 
formers and motors for cotton gins. 
New oil fields recently exploited in 
northwestern Oklahoma and the ex- 
treme north Texas have created an 
active demand for motors and other 
drilling and pumping equipment. 
Indications are that total sales in the 
industry for the first six months of this 
year will be slightly lower than for the 
same period last year. However, manu- 
facturers see no prospect of a falling 
off, but rather expect a steady business 


at the current rate throughout the re- 
mainder of this year. 

In the New England district sales are 
holding up well, and continued strength 
is being shown in the purchases of 
motors, central-station supplies and 
heavy power equipment. Electric 
ranges are in active demand, particu- 
larly in Maine and southeastern Massa- 
chusetts. Buying is in steady volume 
in the New York district, with central- 
station companies active buyers of 
diversified equipment. In the South- 
east many new industrial projects are 
under consideration, and contracts were 
let this week for the construction in 
Georgia of a 30,000-spindle textile mill 
and 200 houses for the mill village, 
representing an outlay of approx- 
imately $500,000. Transmission-line 
materials are also in brisk demand. 
Sales show a steady increase in the St. 
Louis district. Several medium-sized 
orders were placed for substation 
equipment to be used in the south- 
western part of Missouri. An increas- 
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ing trend is noted in sales in the Middle 
West and optimism is prevalent. Cen- 
tral-station companies are busy with 
construction work in that territory. On 
the Pacific Coast buying by industrial 
plants, mills and utility companies was 
outstanding, orders for line materials 
have been especially good, and con- 
tractors have been placing better orders 
than at any time in the last two 
months. 


Buying Slackens in Metal Markets 
—Prices Easier | 


With the exception of tin, recessions 
in prices in London occurred in all the 
major non-ferrous metals and these 
were reflected in the domestic market. 
Tin was active on Monday and Tuesday 
and a net increase in the price is noted. 
The leading interest has not changed its 
price for lead but premium prices that 
prevailed a week ago are no longer in 
evidence in New York even for prompt 
shipment. The tonnage of copper that 
changed hands during the week is less 
than for any week since early in May. 
With one or two exceptions producers 
have no metal for July shipment and 
they are maintaining an asking price 
of 14 cents delivered in the East. 

Last Thursday was an _ unusually 
active day for lead, consumers appar- 
ently being anxious to buy before the 
Smelting company made another ad- 
vance. The tendency in London, how- 
ever, was downward until Wednesday, 
so that much of the apprehension con- 


NEW YORK METAL MARKET PRICES 


June 16,1926 June 23, 1926 
Cents per Cents per 
Pound Pound 
Copper, electrolytic. .... 14.025 13.925 
ead, Am. 8. & R. price & 83 

pO ee 108 112 
Nickel, ingot.......eees 
PNG 6 5.<% vecdckes 7.525 7} 
"Tile RPOIEB, onc cc veces 61 62 
Aluminum, 99 percent... 28 28 


Base copper price June 23, 1926, 16 cents. 


cerning price increases in the domestic 
market has been removed. Business 
has fallen away to a considerable ex- 
tent, and in the last day or two it has 
been below normal. The contract price 
of the American Smelting & Refining 
Company continues at 8} cents. A 
moderate business was done in zinc 
since last week Thursday at 7.10 cents 
and 7% cents, but with London prices 
firmer the domestic situation has stif- 
fened somewhat. The tin market has 
been generally quiet, though much more 
interest has been exhibited since Tues- 
day noon and the price on prompt 
Straits has advanced to 62 cents. Con- 
sumers and traders have both entered 
the market and taken a fair tonnage, 
particularly for July and August de- 
livery. 


Increasing Trend Noted in Sales 


in Middle West 


Business transacted in the Middle 
West indicates a slightly increasing 
trend and optimism is prevalent. Build- 
ing construction of a high value is 
in progress and more work is in view. 
Industrial plants are steadily operating 
and in most cases report a slight gain 
over the previous week. An interesting 
announcement was made of the merger 
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of the activities of three large utility 
companies. Central-station companies 
are busy with construction work, one 
in the Chicago district making an addi- 
tion to its present plant at a cost of 
$1,250,000. Among the interesting 
orders placed were one for 15,000 con- 
denser tubes, another for vertical feed 
water heaters, and another for a quan- 
tity of 132-kv. switches. There was a 
good demand for pole line hardware and 
high tension insulators. Jobbers’ sales 
were somewhat better this week. Fan 
sales were quite substantial but the 
unfavorable weather conditions have 
retarded sales considerably. Washing 
machines are moving well, one jobber 
placing an order for 500 machines this 
week. 


Buying in Steady Volume in 
New York District 


Buying in the New York district 
continues steady and in fair volume, 
with one order reported for a 215,000- 
hp. turbo-generator unit costing about 
$1,750,000. In the industrial field con- 
trol manufacturers report an increase 
in the volume of sales, particularly of 
small-sized equipment. Small motors 
are also in good demand, and consid- 
erable interest is being evidenced in the 
larger sizes, although sales are slow. 
Central-station buying of diversified 
equipment is steady, and the total 
volume of this business is good. A de- 
crease in the demand for switching 
equipment is indicated by manufac- 
turers, although poles and line hard- 
ware are active. Jobbers report a fair 
market for appliances, but state that 
building construction materials are in- 
active. 


Industrial Plants and Utilities 
Active on Pacific Coast 


Industrial plants, mills and utility 
companies have been purchasing in 
good volume on the Pacific Coast. Line- 
material orders have been especially 
good, and wiring supplies have been 
selling better with noticeably better 
orders placed by inland contractors. A 
lumber company purchased 235 motors, 
ranging from 1 hp. to 350 hp., for a 
new mill in Idaho. This contract in- 
volved an expenditure of more than 
$100,000. Several lumber companies 
making additions to existing plants also 
placed orders for from three to ten 
motors. A shingle mill is in the market 
for $6,000 worth of motors, and a 
lumber mill in Mason County is ex- 
pected to place orders for electrifica- 
tion equipment at an early date. Oil 
companies have purchased several 
motors, and a manufacturer reports the 
receipt of an order for 220 fractional- 


horsepower motors for  oil-burning 
equipment. 
Forty motors were purchased for 


irrigation purposes in the Yakima dis- 
trict, and the city of Tacoma will prob- 
ably award contracts this week for 
high-tension pole switches, choke coils, 
transformers, etc. The city of Seattle 
is in the market for a large quantity of 
copper wire and has also awarded a 
contract for 4,000 4,500-volt insulators. 
Some orders have already been placed 
for a street-lighting system covering 
several blocks in downtown Seattle. 
Power-company purchases have also 
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included a pole order for $20,000, 
5,000 Ib. copper wire and 125,000 ft. 
guy strand. Contractors are placing 
better orders than at any time in the 
last two months. Purchases. are 
fairly large and well assorted, and 
reveal that stocks have been depleted 
to the very minimum. A _ 50,000-ft. 
order for No. 14 rubber covered wire, 
$2,000 worth of condulets and 2 car- 
loads of conduit are outstanding items. 


Sales in the New England District 
Holding Up Well 


Much encouragement prevails in the 
New England district owing to the con- 
tinued strength shown in the sales of 
motors, central-station supplies and 
more recently in the movement of heavy 
power equipment. During the past 
week interest centered in the awards 
for electrical equipment for a large 
water-power development in Maryland, 
of which an order for four waterwheels 
and control amounting to about $1,000,- 
000 was placed with one company. 
Other orders covered three similar 
waterwheel units and the seven gen- 
erators to be driven by these turbines. 
In New England also activity in hydro- 
electric developments is quite strong 
and a number of projects are under 
consideration. 

Small-motor sales are in good vol- 
ume. One manufacturer reports orders 
amounting to about $30,000 for addi- 
tions and replacements in New Hamp- 
shire and Rhode Island; another records 
a normal week with a number of lot 
orders. Central-station supplies and 
equipment are in good demand, and 
many orders are being received from 
eastern Maine, southeastern Massa- 
chusetts and eastern Massachusetts. 
Small-appliance sales are good; safety 
switches are moving in good volume, 
and there is considerable demand for 
control apparatus and socket devices. 
Household-appliance sales improved 
during the past week, and according to 
a well-known manufacturer are gaining 
in strength throughout the district. 
Electric ranges are in very active de- 
mand in Maine and southeastern Massa- 
chusetts. In the latter section thirty- 
five units were recently sold by cne 
central-station company. 


Many Industrial Projects Under 
Consideration in Southeast 


Sales in the Southeast is very satis- 
factory, but there are no single large 
orders reported. A feature of the week 
was the announcement by the Shipping 
Board that the South Atlantic ports 
would be allowed freight rates equal 
to those of the ports of the North, 
and this action will undoubtedly result 
in important expenditures for addi- 
tional port facilities south of Norfolk. 
Contracts were let this week for the 
construction in Georgia of a 30,000- 
spindle textile mill and the erection of 
200 houses for the mill village, which 
work will represent an outlay of ap- 
proximately $500,000. Other new in- 
dustrial projects and plans for electri- 
fication of existing plants are under 
consideration, and definite announce- 
ments regarding several are anticipated 
within the near future. Preparatory to 
the coming ginning season are the re- 
ported good orders for motor equipment 
for gins in localities heretofore without 
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electric service, and inquiries are being 
made on similar equipment for me- 
chanically driven oil mills. Transmis- 
sion-line materials continue in brisk 
demand, and there is some evidence of 
the substitution of cypress poles for 
the creosoted pine variety in order to 
obtain more prompt deliveries. Sev- 
eral orders were placed for aluminum 
conductor on long-span lines particu- 
larly designed for supply of service to 
rural communities and isolated indus- 
trial plants. 

Cuaical-station campaigns are sus- 
taining the very satisfactory volume 
of range and appliance sales, one com- 
pany having disposed of 1,100 flatirons 
in one week with three days of the 
campaign yet to run. There is also a 
tendency on the part of large central- 
station companies to undertake house- 
wiring activities in the small commu- 
nities on their systems to provide ade- 
quate wiring facilities in the homes and 
commercial establishments in those 
towns, and this activity bids fair to 
stimulate materially wiring device 
sales. Residential and commercial light- 
ing fixtures are reported active, one 
large fixture dealer stating that this 
line shows more life than for many 
months past. Electric signs are also 
responding to the sales activities of 
central-station companies, and reason- 
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ably satisfactory orders for various 
sizes and types of signs are reported, 
with the outlook for an increased activ- 
ity in this line during the summer 
months. 


Sales Show Steady Increase in 
the St. Louis District 


Several medium-sized orders for sub- 
station equipment were closed in the 
St. Louis district. This material is to 
be shipped to operating companies in 
the southwestern part of Missouri. 
Manufacturers say that the good pros- 
pect for a cotton crop in Oklahoma and 
Arkansas has already brought several 
inquiries, especially for transmission 
line materials, transformers and motors 
to operate cotton gins. The opening 
of the new oil field in northwestern 
Oklahoma and extreme north Texas 
has created an active demand for mo- 
tors and other equipment for drilling 
and pumping oil wells. Wire and cable 
manufacturers say that while no very 
large orders have been placed during 
the past week, the small orders have 
been coming in regularly and keeping 
the total well above last year’s mark. 
Jobbers report business to be holding 
up remarkably well in most lines and 
it is maintaining a lead over last year’s 
sales, 





Activities of the Trade 





Twenty-Million-Dollar Delco-Light Plant 


New Facilities Will Enable Company to Manufacture 600,000 
“Frigidaire” Units Annually—Still Further 
Expansion Contemplated 


WENTY million dollars will be ex- 
pended within the next six months 
by the Delco-Light Company in the 
expansion of its Frigidaire division at 
Moraine City, about 4 miles from Day- 
ton, Ohio, it is announced by E. G. 
Biechler, president and general man- 
ager of the company. This expansion 
program, which has been caused by the 
company’s electric refrigerator business 
outgrowing the existing manufacturing 
facilities in Dayton, means that five 
thousand additional men will be em- 
ployed, and with the new plant the 
Delco-Light company will have a pro- 
duction capacity of 600,000 electric re- 
frigerator units a year, more than 
doubling its present output. 
President Biechler in commenting on 
his company’s expansion program said: 
“It is just as impossible today to 
determine definitely the future of the 
electric refrigeration industry as it was 
twenty years ago to gage correctly the 
tremendous market about to open for 
the automotive industry. We have al- 
ready broken ground for a_ twenty- 
million-dollar plant which will be in 
production early in 1927 and which will 
bring our next year’s output of electric 
refrigerators to 600,000. This is ap- 
proximately double our estimated 1926 
production. May shipments from the 
Delco-Light plants had a retail sales 
value of $11,250,000. Shipments for 
the same month in 1925 were slightly 
more than $4,000,000, and although 


* 


“Frigidaire” sales in June and July 
will probably be much higher than in 
May, there is but scant opportunity for 
heavier production as overtime double 
shifts have been the rule for some 
months. 

“The present ‘Frigidaire’ plant will 
be operated to full capacity for the re- 
mainder of the year in an effort to 
provide dealers with stocks for the 
beginning of 1927 and to supply the 
foreign demand, which has been much 
neglected owing to the urgency of the 
domestic demand. Our 1926 building 
program is designed only to meet our 
estimated sales requirements for 1927. 
The General Motors Corporation, of 
which the Delco-Light Company is a 
subsidiary, has already indicated its 
willingness to invest $100,000,000 if 
necessary in the future development of 
this industry. From a sales analysis 
we have made of the electric refrigera- 
tion field we find there is a potential 
market in the United States alone for 
14,000,000 household electric refriger- 
ators. This is the number of dwellings 
in the United States with electricity, 
and although only about half of them 
are now using any kind of refrigera- 
tion at all, this is perhaps the big end 
of the industry in the future. 

“The present market is overshadowed 
by the commercial demand. Retailers 
of food, drug stores, ice-cream dealers 
and others present a market for two 
million electric refrigeration units. 
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Such dealers are ready prospects be- 
cause the electric refrigerator appeals 
to them on a basis of saving, service 
and convenience. Next in importance 
as we have found it is the apartment- 
house market. Builders of apartment 
houses have found it necessary to sup- 
ply electric refrigeration to get tenants, 
and owners of apartment houses have 
found it necessary to install electric 
refrigeration in order te hold their pres- 
ent tenants. Taking care of the com- 
mercial demand and of that arising from 
apartment houses, together with what 
household demand presents itself, will 
take up our production for at least an- 
other year. By that time the house- 
hold market, we believe, will be suffi- 
ciently developed to tax our manufac- 
turing facilities again.” 
— > 
American Brown Boveri Company 


Consolidates Subsidiary Plants 


The Railway & Industrial Engineer- 
ing Company, Greensburg, Pa., manu- 
facturer of transmission, switching and 
protective equipment, is consolidating 
its plant with that of the Electrical De- 
velopment & Machine Company, Phila- 
delphia, manufacturer of the “Frank- 
lin” line of power equipment. The 
Railway & Industrial Engineering Com- 
pany, which recently purchased prop- 
erty adjoining its plant, as announced 
in the May 22 issue of the ELECTRICAL 
WorLD, is enlarging its plant facilities, 
and a new building under construction 
will be occupied by the Electrical De- 
velopment & Machine Company, which 
will move its plant from Philadelphia. 

This move will combine the manu- 
facture of outdoor and indoor switching 
equipment under one head, and is ex- 
pected to be complete by August 1. 
B. W. Kerr is president of both com- 
panies and H. B. Austin is vice-presi- 
dent. The sales effort of both com- 
panies will be co-ordinated throughout 


the country. 
—_—~——__—_. 


Ajax Electrothermic Moving to 
New Plant at Ajax Park 


The Ajax Electrothermic Corporation 
is now moving into its new plant at 
Ajax Park, Trenton, N. J., adjacent to 
the new Ajax Park station, formerly 
the Fernwood station of the Reading 
Railway, and plans to be completely 
installed in it by July 1. In this new 
plant the company states that it will 
have improved facilities for developing 
and manufacturing its high-frequency 
induction furnaces. The company ex- 
pects to build for laboratories furnaces 
which will be smaller and less expensive 
than those which were formerly mar- 
keted. It is also building larger furnaces 
for melting, heat treating, annealing, 
etc., and plans to manufacture both 
ferrous and non-ferrous alloys for spe- 
cial purposes. 

—_——_—_. 


The Sangamo Electric Company, 
Springfield, Ill, announces that since 
June 1 Reginald M. Campbell, special 
representative, with headquarters at 50 
Church Street, New York City, has been 
assigned complete management of all 
watt-hour-meter business in the metro- 
politan district. Mr. Campbell will be 
assisted in this new arrangement by 
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W. S. Boult. T. B. Rhodes will con- 
tinue in charge of radio and ampere- 
hour-meter sales as well as the service 
department. 


Utica Products, Inc., Utica, N. Y., an- 
nounces that it has greatly improved 
its Utica electric portable furnace both 
in appearance and efficiency. 


The Superior Insulating Tape Com- 
pany, 3046 Lambdin Avenue, St. Louis, 
announces the appointment of C. D. 
Myers, Temple, Tex., as its representa- 
tive to the jobbing trade in the state of 
Texas. 


The Buffalo Fuse Corporation, 752 
Main Street, Buffalo, N. Y., manufac- 
turer of Pierce renewable fuses, an- 
nounces a change in name to the Pierce 
Renewable Fuses, Inc. The company 
also announces that the Ingham-Gill- 
ingham Corporation, 51 Barclay Street, 
New York City, has been appointed its 
agent for the metropolitan district. 

The Lapp Insulator Company, Inc., 
Le Roy, N. Y., announces that the Van 
Rosen Company, 141 Milk Street, Boston, 
has been appointed its representative for 
New England. Other manufacturers 
represented by the Van Rosen Company 
include Delta-Star Electric Company 
and Packard Electric Company. 

The Monitor Controller Company, 
Baltimore, manufacturer of automatic 
controllers and electrical resistors, has 
opened a branch office at Room 417, 136 
Federal Street, Boston, in charge of 
Nelson A. McCoy. For the past eight 
months Mr. McCoy has been in the 
main office of the company and prior to 
joining the Monitor organization was 
with the Wagner Electric Corporation 
for fifteen years. 

The Coldak Corporation, 8 West 
Fortieth Street, New York City, manu- 
facturer of Coldak electric refriger- 
ators, has appointed T. Herman Vetter- 
lein as its distributor for Philadelphia 
and eastern Pennsylvania. Mr. Vetter- 
lein is president of the Refrigeration 
Company Inc., 717 North Broad Street, 
Philadelphia. 

The American Circular Loom Com- 
pany, 90 West Street, New York, manu- 
facturer of “Loomflex” flexible conduit 
and “Xduct” galvanized conduit, an- 
nounces the appointment of R. W. Mit- 
scher in charge of its Buffalo office 
at 332 Delevan Avenue. The Buffalo 
office serves New York State with the 
exception of New York City and the 
Hudson Valley south of Albany. 


The Master Electric Company, Linden 
& Master Avenues, Dayton, Ohio, mo- 
tor manufacturer, announces the open- 
ing of its own district office at 1725 
Brandywine Street, Philadelphia. The 
company states that a stock of motors 
will be carried at that office to serve 
the district and that both the office 
and the warehouse facilities will be in 
charge of William F. Grau. 

The Parr Electric Company, Inc., 77 
Warren Street, New York City, jobber, 
announces the formation of the Parr 
Electric Export Company, Inc., for the 
purpose of taking over the export de- 
partment of the Parr Electric Company 
and also for the purpose of acting as 
export sales manager for electrical 
manufacturers. The officers of the new 
company are: McKew Parr, president 
and treasurer; C. E. Merrill, secretary; 
George M. Parr, assistant secretary, 
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and Joseph McElroy, 3d, general man- 
ager. Max John Schmitt, who has pre- 
viously been connected with the export 
department of the Parr Electric Com- 
pany, will join the new organization in 
charge of service and traffic. 


The Westinghouse Electric and Manu- 
facturing Company announces appoint- 
ment of F, E. Eldredge as commercial 
manager of the radio department to 
succeed E. B. Mallory. Mr. Eldredge 
will make his headquarters at the East 
Pittsburgh works of the company and 
will also have an office in the Westing- 
house Building, 150 Broadway, New 
York. 

The Johns-Pratt Company, Hartford, 
Conn., announces that it has added to 
the “Noark” line three general utility 
switches, which have been designed to 
meet the demand for small rugged 
switches with fuse protection. 

The Appleton Electric Company, 1701 
Wellington Avenue, Chicago, manufac- 
turer of “Unilets” and other conduit 
fittings, announces the removal of its 
New York office and warehouse to 150 
Varick Street. The new office and 
warehouse comprises approximately 
11,000 sq.ft. floor space and gives the 








New Equipment Available 
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company considerably more room for 
stock which will enable it to take care 
of its Eastern trade. The New York 
office is under the supervision of F. H. 
Merrill, vice-president and Eastern 
sales manager, and in New York City 
are L. P. Swick and W. H. Chambers, 
district representatives. 

The Wagner Electric Corporation in 
announcing a quarterly dividend of 
$1.75 on the preferred stock, payable 
July 1, stated that the net earnings 
of the company this year were much 
larger than during the same period last 
year and that the future bookings were 
highly gratifying. One of the directors 
expressed the opinion that the corpo- 
ration is in better shape than it has 
been in for a number of years. 

Pass & Seymour, Inc., Solvay Station, 
Syracuse, N. Y., manufacturer of wir- 
ing devices, is offering a new line of 
porcelain ring receptacles with identi- 
fied loop terminals. 

The Lincoln Electric Company, Cleve- 
land, announces that the Cleveland Tool 
& Supply Company has been appointed 


local distributor for its full line 
of Lincoln motors and “Stable-Are” 
welders. 





High-Speed Diesel Engine 


A high-speed Diesel engine, with a 
speed range up to 900 r.p.m. and hav- 
ing characteristics that include light 
weight, small room space, ability to 
burn cheap fuel oil economically, close 
governing, ability to carry overload 
and simplicity, has been developed by 
the Foos Gas Engine Company, Spring- 
field, Ohio. The new engine is known 
as the type “L” Foos Diesel, and while 
it embodies certain elements of design 
peculiar to itself, in general it is a re- 
production in miniature of the engineer- 
ing principles of fuel injection and com- 
bustion that distinguish the slow-speed, 
solid-injection type “R” Foos Diesel 
engine. The new Diesel finds applica- 
tion to all drives for which the use of 
comparatively high-speed gasoline en- 
gines have been common. The engine 
is of the vertical, multi-cylinder type, 
operating on the full-Diesel, four-stroke 
cycle, with airless injection of fuel. It 
is built in from two-cylinder to eight- 
cylinder units with a power range from 
50 hp. to 475 hp. The engine is com- 
pletely inclosed and is provided with 
automatic lubrication throughout, using 
full pressure feed to all bearings. Each 
cylinder of the engine is equipped with 
an air starting valve and starts on less 
than 250 lb. air pressure. The weight 
of the engine is from 60 Ib. down to 
30 lb. per horsepower. 

—_——__— 


Meter-Test Block 


A knife-switch meter-test block made 
up in unit form and which allows mak- 
ing any combination of poles in any 
order desired has been placed on the 
market by the States Company, 13 
New Park Avenue, Hartford, Conn. The 
blocks consist of potential and current 
units so arranged as to fit side by 
side to form the desired number of 
poles. A test jack may be used when 


it is desired to connect a rotating stand- 
ard to the customer’s line without in- 
terrupting service. With this type of 
block the company states that it is im- 
possible to open the circuit on a current 
transformer through the fault of the 
operator in leaving any part of the 
switch open. All the switch-type test 
blocks are furnished with metal covers 
and can be had for either front or back 
connections. 


_—_@—_. 
Crane Truck with Lifting Magnet 


For unloading loose castings from 
box cars a small crane truck equipped 
with a lifting magnet has been de- 
veloped by the Baker-Rauling Company, 
Cleveland. The crane is known as the 
type S-477 and has a capacity of 1,000 
Ib. at a 40-in. radius. An automatic 
cut-off opens the hoist motor circuit 
when the magnet reaches the top of the 
travel, and an automatic interlock which 
is controlled by the brake pedal opens 
the travel motor circuit when the oper- 
ator leaves the driving platform or re- 
leases the foot pedal. The hoist and 
magnet controllers are directly in front 
of the operator, and the hoist may be 
slewed by means of the conveniently 
located handles. A lock is provided to 
retain it in the central position. 

The power for operating the travel 
and hoisting motors as well as the 
magnet is supplied by a gas-electric 
unit manufactured by the Ready-Power 
Company, Detroit. The unit consists 
of a compound-wound ball-bearing gen- 
erator with a maximum output of 250 
amp. at 30 volts, hooked by means of a 
silent chain to a four-cylinder Con- 
tinental engine governed at 1,000 r.p.m. 
The magnet is the 20-in. circular type 
manufactured by the Ohio Electric & 
Controller Company of Cleveland and 
is designed to operate on 1,320 watts. 
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New Trade Literature 


THRUST BEARINGS. -— The Marlin- 
Rockwell Corporation, Gurney Ball Bear- 
ings Division, Jamestown, N. Y., has issued 
a booklet covering the “M-R-C” thrust 
bearings. Data sheets, dimensions, loading 
ratings, price lists, etc., are included. 

STREET-LIGHTING AND DISTRIBU- 
TION EQUIPMENT.—The Line Material 
Company, South Milwaukee, Wis., has pub- 
lished its sectional catalog No. 26, cover- 
ing its street lighting and distribution 
equipment, including street-lighting fixtures 
(ornamental and scientific), lamp posts and 
bracket fixtures, Hood's multiple street- 
lighting system, lightning arresters, service 
racks, cross-arms, fiber conduit, under- 
ground material, ete. Illustrations are 
given showing various street-lighting in- 
stallations, lamps and lamp. standyrds. 
Charts showing comparative curves, cal- 
culations on horizontal illumination, com- 
parative data on three general types of 
series street-lighting construction, and in- 
stallation suggestions are included. 

ELECTRIC PORTABLE FURNACE.— 
A folder issued by the Utica Products, Inc., 
Utica, N. Y., deseribes and illustrates the 
Utica electric portable furnace. 

GROUND RODS.—The Copperweld Steel 
Company, Braddock Post Office, Rankin, 
Pa., is distributing a revised leaflet con- 
taining data on Copperweld non-rusting 
ground rods. 

ARC WELDING.—The General Electric 
Company, Schenectady, N. Y., has issued 
bulletin GIEA-423, entitled “Are Welding 
in G-B Factories,” which calls attention to 
the economic advantages secured through 
the many applications of electric welding, 
such as lower cost and improvement in 
quality in product and increase in produc- 
tion, ete. For reference this publication is 
divided into five sections—manufacturing 
and miscellaneous processes, tank manufac- 
turing, factory furniture and fixtures, sal- 
vage and repairs, and structural steel. It 
contains numerous illustrations showing 
various applications of the arc-welding ma- 
chine. 

INDUSTRIAL REFLECTORS. — The 
Pittsburgh Reflector Company, 304 Ross 
Street, Pittsburgh, has issued a bulletin 
describing and illustrating the new Pitts- 
burgh reflector, No. 1-1,000, designed for 
use with 300, 500, 750, 1,000 and 1,500- 
watt incandescent lamps, for high-mount- 
ing industrial lighting and lighting through 
skylights. 














Foreign Trade 
Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number. 

Purchase is desired in Berlin, Germany 
(No. 20,813), of portable telephones and 
telephone cable. An agency is also desired 
for internal-combustion engines (No. 
20,800.) 

Purchase is desired in Bergen, Norway 
(No. 20,197), of elevators. 

An agency is desired in Folgno, Italy 
(No. 20,801), for refrigerating and _ice- 
making machinery. 

Purchase and agency is desired in Syd- 
ney, Australia (No. 20,967), for batteries 
for automobiles; also an agency (No. 20,- 
943), for electric washing machines. ranges, 
vacuum cleaners, refrigerators, air pump 
for garages, tools and small hoist. 

Purchase and agency is desired in Stock- 
holm, Sweden (No. 20,981), for electric 
ha’r-curling irons. 

An agency is desired in Paris, France 
(No. 20,941), for electrical appliances and 
equipment (clothes and dishwashing ma- 
chines), electric motors and lighting ap- 

liances; (No. 20,898), for internal-com- 

ustion engines and boilers; (No. 20,896) 
for machine tools and precision tools. _ 

An agency is desired in Para, Brazil (No. 
20,928), for electrical supplies. 

An agency is desired in Oporto, Portu- 
gal (No. 20,942), for electrical supplies for 
motor-car installations. 

CABLE FOR MONTEVIDEO, URU- 
GUAY.—Bids will be received by the Ad- 
ministration General de las Usinas Elec- 
tricas del Estado, Montevideo, Uruguay, 
until July 26 for 22,500 meters’ (14 miles) 
of 6,600-volt and a like amount of 220-volt 
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cable. Two copies of specifications, which 
are in Spanish, have been received by the 
Electrical Equipment Division, Bureau of 
Foreign and Domestic Commerce, Washing- 
ton, D. C., and will be lent to American 
firms in the order in which requests are 
received. Refer to number Uruguay- 
EE1016. 

ELECTRIC PLANT TO BE INSTALLED 
AT PERNIK, BULGARIA.—The adminis- 
trative council of the state mine at Pernik, 
Bulgaria, according to Commerce Reports, 
has decided to build an electric plant at the 
mine equipped with two turbo-generators of 
4,000 kw capacity each. 

PORCELAIN INSULATORS AND PINS 
FOR MONTEVIDEO, URUGUAY. —_ The 
Administration General de las Usinas Elec- 
tricas del Estado Montevideo, Uruguay, will 
receive bids until Aug. 5 on porcelain in- 
sulators of various types and iron pins. A 
copy of specifications with blueprints has 
been received by the Electrical Equipment 
Division, Bureau of Foreign and Domestic 
Commerce, Washington, D. C., and will be 
lent to firms interested. Refer to number 
Uruguay 212,060. 

AUTOMATIC SWITCHING EQUIP- 
MENT FOR AUSTRALIA.—Specifications 
have been issued by the Victorian Railway 
Coramissioners of Melbourne, Austfalia, in- 
viting bids until Sept. 1 on automatic 
switching equipment for the -Elwood sub- 
station. Copies of the specifications will be 
lent by the Electrical Equipment Division, 
Bureau of Foreign and Domestic Commerce, 
Washington, D. C., to firms interested, Re- 
fer to number Avstralia 210,974. 4 


DISK-'’YPE INSULATORS FOR AUS- 
TRALIA.—Bids will be received _by the 
State Electricity Commission of Victoria, 
Melbourne, Australia, until Aug. 23 for disk- 
type insulators. Copies of specifications 
are on sale at the New York district office, 
734 Custom House, and the Chicago dis- 
trict office, 76 West Monroe Street, Bureau 
of Foreign and Domestic Commerce. 





Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 








New England States 


CAMBRIDGE, MASS.—Plans have been 
filed by the Cambridge Electric Light Com- 
pany for an equipment storage and dis- 
tributing building to cost about $17,000. 

LEOMINSTER, MASS.—Plans are under 
consideration »‘y the City Council to re- 
place the present lighting system in Monu- 
ment Square and to extend the area. To 
earry out this plan fifty-three ornamental 
lamps of 1,000-cp. would be required. 


WESTPORT, MASS.—The voters have 
authorized the Selectmen to contract with 
the Fall River (Mass.) Electric Light 
Company to install and maintain electric 
lamps on the old New Bedford, Blossom, 
State and Sanford Roads, for a term of 
five years, the cost not to exceed $2,500 in 
any one year. 

WEST SPRINGFIELD, MASS. — The 
Board of Selectmen has authorized the in- 
stallation of an arc-lighting system on 
Westfield Street, extending to Sykes 
Avenue. 


Middle Atlantic States 


JAMESTOWN, N. Y.—The Board of 
Public Utilities is negotiating for the pur- 
chase of the local substation and system of 
the Niagara, Lockport & Ontario Power 
Company. If acquired, extensions and 
improvements will be made for municipal 
service. 

LONG ISLAND CITY, N. Y.—Steinway 
& Sons, 109 West Fifty-seventh Street, New 
York, plan to install electric power equip- 
ment in their proposed plant at Ditmars 
Avenue and Fifteenth Street, to cost about 
$750,000. 

NEW BRIGHTON, N. Y.—The United 
States Gypsum Company plans to install 
electric power equipment in a proposed new 
plant unit, to cost about $200,000. 

NEW YORK, N. Y.—Bids will be received 
by the New York State Bridge and Tunnel 
Commission and New Jersey Interstate 
Bridge and Tunnel Commission at the 
office of the Commissions, Room _ 3,004, 
Woolworth Building, until July 20, for 
furnishing and installing equipment for 
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lighting the tunnels, approaches, plazas 
and ventilation buildings; also furnishing 
and installing traffic signals, telephones, 
switchboards for control of oil switches and 
motors, control and power wiring, 440-volt 
truck type oil switches, distribution trans- 
formers, operating and protective relays 
carbon monoxide recording apparatus, a 
complete supervisory system, etc., known 
as contract No. 19 of the Holland Tunnel, 
For details see Searchlight Section. 


NORTHPORT, N. Y.—Bids will be re- 
ceived by the United States Veterans 
Bureau, Room 791, Arlington Building, 
WasShington, D. C., until July 27, for con- 
struction of buildings and utilities at the 
United States Veterans’ Hospital, North- 
port, Long Island, Separate proposals will 
be received for building construction, 
plumbing, heating, concrete oil tank and oil 
burners, electrical work, elevators, ice- 
making and refrigerating plant and brick 
chimney. 


TUCKAHOE, N. Y.—Contract has been 
awarded by the Westchester Lighting Com- 
pany, Mount Vernon, for the construction 
. substation here, to cost about $125,- 


UTICA, N. Y.—Work has started by the 
Adirondack Power & Light Corporation, 
Schenectady, on the erection of a 110,000- 
volt transmission line from Utica to Ing- 
hams, a distance of 20 miles.. The cost is 
estimated at $400,000. 


NORTH BERGEN, N. J.—The Gibraltar 
Corrugated Paper Box Company, 91 
Seventh Avenue, New York, plans to install 
electric power equipment in its proposed 
plant on the Hackensack Plank Road, to 
cost about $350,000. 


ALLENTOWN, PA.—The Pennsylvania 
Power & Light Company plans to extend 
its transmission line from Alberts to Moun- 
tain Top, Pine View and vicinity. 

MERCER, PA.—The Mercer County 
Light, Heat & Power Company, Greenville, 
is securing a right-of-way for extensions 
in its transmission line to furnish service 
oe additional industrial plants in this dis- 
rict. 


READING, PA.—Extensions to the orna- 
mental lighting system on North Pitt and 
West Louther Streets has been approved 
by the City Council. 

RICHMOND, VA.—Plans for rebuilding 
the plant of the Virginia-Carolina Rubber 
Company, recently destroyed by fire, with 
2 eae of about $100,000, include a power 
plant. 


WINCHESTER, VA.—The local substa- 
tion of the Northern Virginia Power Com- 
pany was recently damaged by fire. 

WASHINGTON, D. C.—Bids will be re- 
ceived by the Purchasing Agent, Post Office 
Department, Washington, until June 28, for 
one air compressor outfit. 


North Central States 


DETROIT, MICH.—The United States 
Gypsum Company, 205 West Monroe Street, 
Chicago, plans to install electric power 
equipment in its proposed local mill, to cost 
about $200,000. 

WHITTEMORE CITY, MICH. — The 
Whittemore Light & Power Company, re- 
cently organized, contemplates the con- 
struction of a local power plant. Charles 
McKenzie heads the company. 

ALLIANCE, OHIO — Plans of the Alli- 
ance Tank Company for the erection of a 
new factory building include a power plant 
and the installation of electrically driven 
machinery. 

CANTON, OHIO—Plans are being pre- 
pared by the Stark ~lectric Railroad Com- 
pany for extensions and improvements in 
its power plant, including the installation 
of additional equipment, to cost about 
$85,000. 

CLEVELAND, OHIO—Steps have been 
taken by the Thirtieth Ward Merchants’ 
Association for the installation of orna- 
mental lamps on Kinsman Road S. E. 

CLEVELAND, OHIO—Bids will be re- 
ceived at the office of the Commissioner 
of Purchases and Supplies, Room 226, City 
Hall, until June 30, for 6-volt 11-plate, 
6-volt 13-plate, 6-volt 15-plate, 12-volt 7- 
plate, 12-volt 9-plate, 12-volt 11-plate, 
storage batteries, covering all the city’s 
requirements on lighting and starting stor- 
age batteries for a period of one year. 
Plates on the above batteries to be 34-in. 
thick. 

DAYTON, OHIO—Bids will be received 
by the Constructing Quartermaster, Wright 
Field, Dayton, until June 28, for power 
transformers for an outdoor substation, to 
be used for variable load for propeller 
test, power plant and wind tunnel labor- 
atories. 

HAMILTON, OHIO—The City Council 
has approved the installation of an orna- 





JUNE 26, 1926 


mental lighting system on South Second 
Street from Central Avenue to Notre Dame 
Academy, to cost about $7,400. 

LOGAN, OHIO.—A movement has been 
started by local business men for the estab- 
lishment of ornamental lighting system on 
Main Street, Street-lighting service is sup- 
plied by the Ohio Power Company, Canton. 

LOGANSPORT, IND.—The Wabash Hy- 
dro-Electric Company, care of John A. Scha- 
fer, Indianapolis, Ind., consulting engineer, 
has applied for a permit for a hydro-electric 


power development on the Wabash River, 
near Logansport, to cost approximately 
$500,000. 

CHICAGO, ILL.—Plans have been filed 


by the Commonwealth Edison Company for 
a substation at 3426 North California 
Avenue, to cost about $25,000. 


DIXON, ILL.—The Illinois Power & 
Light Corporation has petitioned for per- 
mission to erect a transmission line be- 
tween Mount Zion and Dallas City. 


BARABOO, WIS.—Improvements are con- 
templated by the Wisconsin Power & Light 
Company, Madison, to its local system, to 
cost about $40,000. The work will include 
a new substation and new transformers. 


BERLIN, WIS.—Plans are being pre- 
pared by the Wisconsin Power & Light 
Company, Madison, for the construction of 


a new local power plant, to cost about $40,- 
000. Boich & Lippert, Gay Building, Madi- 
fon, are engineers, 

GREEN BAY, WIS.—Plans are being 
considered by the Wisconsin Public Service 
Corporation for transmission line extensions 
between Francis Creek and Branch, another 
out of Manitowoc to Sogge’s Corners, and 
a third extension in the vicinity of Kellners- 
ville. 

MILWAUKEE, 
is considering a 


WIS.- 
proposal 


-The City Council 
providing for the 


illumination of hundreds of arterial high- 
way stop signs in use throughout the city. 
REEDSBURG, WIS.— The Wisconsin 
Power & Light Company, Madison, plans 
to build a new substation here and install 
new transformers. 
BELLFLOWER, M0O.—The proposal to 


authorize the East Missouri Power & Light 


Company, Troy, to establish and operate 
an electric lighting system has been ap- 
proved by the voters. 

CLAYTON, MO.—The Board of Public 
Works has submitted to the Board of Alder- 
men a request for bond issues totaling 
$186,450 to complete extensions and im- 
provements to the water and _ lighting 


systems. 


LEIGE, MO.—The voters have approved 
the proposal to authorize the East Missouri 
Power & Light Company, Troy, to install 
and operate an electric lighting system in 
Leige. 

SULLIVAN, MO. — Surveys 
made by the Missouri Electric Power Com- 
pany, Marshfield, for a transmission line 
from Sullivan to Cuba, to furnish electric 
service there. 

FAIRMOUNT, N. D.—The State Railroad 


are being 


Board has approved the petition of the 
Montana-Dakota Power Company for the 
erection of a transmission line from Ken- 
mare to Mohall. 


HAMILTON, N. D.—The State 
Board has approved of the sale of the 
local electric power property to the Otter 
Tail Power Company, Fergus Falls, Minn. 

CRETE, NEB.—The Mayor is advocating 
a bond issue for the purpose of building 
a municipal electric generating plant. The 
Crete Flouring Milling Company, which has 
furnished energy for the municipal system 


tailroad 


for a number of years, has asked to be 
relieved of the burden. 

HOLBROOK, NEB.—Plans are _ under 
way by the United Rural Light & Power 


Company, Arapahoe, to erect a transmission 
line to furnish electricity in Holbrook. The 
company proposes to supply service to 
farmers along the proposed line. 


Southern States 


HIGHLANDS, N. C.—The Federal Power 
Commission has granted the town of High- 
lands a permit for a proposed power de- 
velopment on the Cullasagee River. The 
project will include a small concrete dam, 
water conduit, surge tank and power house. 


LENOIR, N. C.—Application has been 
made by A. A. Shuford and F. M. Laxton 
the Federal Power Commission for a 


permit for a 2,640-hp. hydro-electric devel- 
opment on Wilson Creek within Boone Na- 
tional Forest. The project will include an 
arch dam, 80 ft. high, steel penstock ex- 
tending from dam to power house. 
BADHAM, S. C.—The Dorchester Lum- 
ber Company is considering the purchase 
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of a steam turbine and other power equip- 
ment for a power plant in its proposed 
local mill. 


ATLANTA, GA.—Plans for the proposed 


local factory to be erected by the High 
Point Bending & Chair Company, Silver 
City, N. C., to cost about $100,000, include 


a power plant, and the installation of elec- 
trically-operated machinery. 

DAWSON, GA.—Negotiations have been 
closed whereby the South Georgia Power 
Company, Albany, will take over th, 
municipal electric plant and distributing 
system. The company plans to erect a 
transmission line to furnish hydro-electric 
service here. 

McDONOUGH, GA.—The Georgia Rzii- 
way & Power Company, Atlanta, whica has 
purchased the electric distribution systems 
in McDonough and in Locust Grove, plans 
to erect a high-tension transmission to both 
towns. 


CORAL GABLES, FLA.—Plans for the 
proposed brick manufacturing plant to be 
erected by Rey Heald and associates in- 
clude a power plant. The cost of the build- 
ing is estimated at $85,000. 


HIALEAH, FLA. — The Florida East 
Coast Railway Company, St. Augustine, 


plans to build a power plant in connection 
with its new local freight yards and en- 
gine terminal. 

INVERNESS, FLA.—The Florida Power 


& Light Company, Miami, which has ac- 
quired the local electric plant, has been 


granted a franchise by the City Council. 

JACKSONVILLE, FLA.—aA petition is 
being circulated among the residents along 
the Lake City Road for the installation of 
ornamental lamps along the road from 
Jacksonville to the county limits, to be pre- 
sented to the County Commissioners. 

LAKELAND, FLA.—The City Council 
is considering issuing $30,000 in bonds for 
extensions to the fire-alarm system. 

NEW SMYRNA, FLA.—The installation 
of ornamental lamps on Canal _ Street, 
covering a distance of 3 miles, is under con- 
sideration by the City Commissioners. 

ORLANDO, FLA.—Bonds to the amount 
of $70,000 have been voted for the installa- 
tion of a police and fire-alarm system. 

CHATTANOOGA, TENN.—The Southern 


Cities Power Company plans to erect 
transmission lines in different parts of 
Roane and Rhea Counties, where fran- 
chises have been secured. 

HARRIMAN, TENN. — The Tennessee 


Electric Power Company, Chattanooga, 
which recently acquired the municipal light- 
ing plant, plans extensions in its transmis- 
sion lines in this section. 

BESSEMER, ALA.—The Southern Bell 
Telephone Company is considering the in- 
stallation of underground conduit lines in 
the downtown district, to cost about 
$57,000. 

THOMASVILLE, 
Power Company, 
quired the local 
tensions in its 
section. 


COLUMBIA, 


ALA.—The Alabama 
Birmingham, which ac- 
electric plant, plans ex- 
transmission lines in this 


MISS. — The 
Power Company, Gulfport, plans to re- 
build its local electric power station, re- 
cently damaged by fire with loss of about 
$20,000. 


TEXARKANA, ARK.—The City Council 
is considering the installation of an orna- 


Mississippi 


mental lighting system in the downtown 
district. 
CANUTE, OKLA. — The Southwestern 


Light & Power Company, Lawton, has ap- 
plied to the Council for a franchise to supply 
electricity here. If granted the company 
will extend its 33,000-volt transmission line 
to Elk City. 

BRONTE, TEX.—The West Texas Utili- 
ties Company, Abilene, is planning to erect 
a transmission line from Winters to 
Bronte to furnish service here. 


EDINBURG, TEX.—The municipal elec- 


tric light and water plant has been ac- 
quired by the Valley Electric Company, 
San Benito. The new owners contemplates 


improvements to the systems. 


FARMERSVILLE, TEX.—The property 


of the Farmersville Mill & Light Company 
has been purchased by _ the Texas & 
Louisiana Power Company, Fort Worth. 


MARTINDALE, TEX.—The Texas Pub- 
lic Utilities Company, Dallas, is planning 
to rebuild the distribution system and trans- 
mission lines in Martindale, Maxwell and 
Staples. 

ODEM, TEX.—The installation of an 
electric light and water plant, to cost 
about $18,000, is under consideration. L. 
Garret is interested in the project. 
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Pacific and Mountain 
States 


BELLINGHAM, WASH.—Permission has 
been granted the Mount Baker Develop- 


ment Company, to use water from Bagley 

Creek for a pro’ d hydro-electric develop- 

ment, to cost about $65,000. 
BELLINGHAM, WASH. The North 





Electric Power & Light Company, 
recently organized, care of Hadley & 
bott, Mason Building, Bellingham, contem- 
plates the erection of a transmission line 
for service in nearby rural sections. 

ELLENSBURG, WASH.—The Puget 
Sound Power & Light Company, Seattle, 
is erecting a 33,000-volt transmission line 
to parallel the irrigation canal down the 
west bank of the Yakima River, to serve 
the ranches in that territory. The line 
will connect with the new substation to be 
erected in Ellensburgh. 

FRESNO, CAL.—The San Joaquin 
Light & Power Corporation, has secured a 


Inc., 
Ab- 





license to uce waters from the North 
Forks of the Kings River, Rancheria and 
Statum Creeks, Fresno County, for a pro- 
posed hydroelectric power development to 
aggregate 7,100 hp., to cost about $3,- 
500,000. 

LOS ANGELES, CAL.—The Board of 


County Supervisors has authorized the in- 
stallation of ornamental lamps on _ the 
Kings Road, from the Santa Monica Boule- 
vard to the city limits and on Stanley 
Avenue, using concrete standards. 

LOS ANGELES, CAL.—The Denby Motor 
Truck Company of California, operated by 
the Denby Motor Truck Company, Detroit, 
will install electric power equipment in its 
proposed local manufacturing plant, to cost 
about $200,000. 

MARYSVILLE, 
California Canning Peach 
ciation, recently organized, 
a power plant in 


CAL. —The Northern 
Growers’ Asso- 
plans to build 
connection with a pro- 
posed canning factory in the Sacramento 
Valley district. The cost of the project is 
estimated at $2,000,000. James M. Cremin, 
800 G. Street, is president. 

OJAI, CAL.—Plans are betng prepared 
by the Ojai Irrigation District for the con- 
struction of a hydroelectric power plant in 
connection with an irrigation project. The 


initial installation will have an output of 
6,800 hp., and will cost about $310,000, 
including penstock and transmission lines. 


Guy T. Stetson is trustee. J. 
Los Angeles, is engineer. 
UPLAND, CAL.—Bids wilt be received 
by E. C. Mehl, city clerk, until July 1, for 
the installation of ornamental lamps on 
Second Avenue and on Ninth Street. 
GREAT FALLS, MONT.—FPlans are be- 
ing prepared by the Montana Power Com- 


B. Lippincott, 





pany, Butte, for a power dam in connec- 
tion with the addition to its hydroelec- 
tric plant, to cost about $300,000. Charles 
T. Main, 200 Devonshire Street, Boston, 
is consulting engineer. 

SHERIDAN, WYO.—Plans are under 


Burlington & Quincy 
Chicago, for the con- 
steam-driven electric 


way by the Chicago, 
tailroad Company, 
struction of a _ local 
power plant. 


BRIGHTON, COL.—The Public Service 
Company of Colorado, Denver, plans to 
build of a local substation, and also ex- 
tensions and improvements in transmission 


lines. 


HOTCHKISS, COL.—Charles 8S. Shryock, 
Hitchkiss, and associates have applied for 


a franchise to build an electric power 
plant for local commercial service. 
McGREGOR, COL.—Plans_ have been 
prepared by the Colorado Utilities Cor- 
poration, Steamboat Springs, for a local 


steam-operated electric power plant to cost 
about $45,000. 


Canada 


CALGARY, ALTA.-—An extension to No. 
1 substation of the city power system on 
Ninth Avenue West, to cost about $28,000, 
has been approved by the City Commis- 
sioners, and will be submitted to the City 
Council. 


QUEBEC, QUE.—Preparations are being 
made by the Mistassini Pulp & Power Com- 
pany, recently organized, for a power 
development on the Mistassini River and 
the construction of a pulp and paper mill 
with a capacity of over 200 tons per day. 
A. E. Wallberg, Toronto, heads the Mistas- 
sini company and John Stadler is general 
manager. 
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Electrical 
Patents 


Announced by U. S. Patent Office 








(Issued May 25, 1926) 

1,586,172. Cicar LIGHTER; C. Baia, Pali- 
sade, N. J., and A. Aderente, Jersey City, 
N. J. App. filed May 14, 1924. 

1,586,182. TELLTALE FoR TANKS; G. E. 
Deathrage, Detroit, Mich. App. filed 
April 23, 1925. Means for sealing an 
electrical signaling mechanism against 
the entrance of gases from the combus- 
tible liquids or the combustible liquid it- 
self. 

1,586,215. SToRAGE-BATTERY CLOSURE AND 
MBTHOD OF FORMING THE SAME; W. Pet- 
schel, Owatonna, Minn. App. filed March 
31, 1923. 

1,586,231. 
H. Weichsel, St. 





ALTERNATING-CURRENT MOTOR; 

Louis, Mo. App. filed 
May 21, 1924. Method of starting an 
alternating-current motor of the self- 
excited synchronous type. To eliminate 
polyphase currents from the commutator 
at starting and thus avoid commutation 
difficulties which these may cause and to 
reduce the resistance of the secondary 
starting circuits to the lowest possible 
value whereby a maximum _induction- 
motor speed (minimum slip) may be 
attained by the machine prior to making 
the connections whereby the machine may 
be caused to operate as a synchronous 
motor. 

1,586,233. MBpaANS FOR CONTROLLING ROTAT- 
ING FIELD Motors; H. Anschutz-Kempfe, 
Munich, Germany. App. filed March 19, 
1925. By slight variations in resistance 
inductance or capacity, the direction of 
rotation and the speed of the motor is 
varied. 

1,586,240. Resistor Grip; F. T. Cope, 
Salem, Ohio. App. filed Dec. 21, 1925. 
Of serpentine shape, having connecting 
webs or shunts between certain loops for 
normally lowering the resistance, said 
webs being adapted to be severed or 
removed to increase the resistance of 
the grid. 


1,586,333. ELectricaL SWITCHING SYSTEM; 


Ww. M. Scott, Tredyffrin Township, 
Chester County, Pa. App. filed March 28, 
1922. Comprising switching or circuit- 


breaker mechanism forming a connection 
between a source of current and a con- 
sumption circuit or translating device, the 
switching or circuit-breaker mechanism 
providing protection against underload 
or reversed current, overload or excess 
current, no voltage, and reversal of 
polarity or voltage. 

1,586,341. Evectric SIGNAL 
™. S. Tucker, Boston, Mass. 
May 25, 1921. Call system. 

1,586,348. SecrionaL INSULATOR; H. W. 
Allen, Cleveland, Ohio. App. filed March 
30, 1921. Formed of sections that prefer- 
ably are symmetrical, which are adapted 
to be locked in place by a suitable key- 
ing member, to wit, the inserted elec- 
trical conductor or conductors. 

1,586,367. Evectric LAMP Socket; F. E 
Johnson, New Bedford, Mass. App. file: 
Aug. 4, 1925. 

1,586,406. Process ror THE INSULATION OF 
ACCUMULATOR PLATES OF DIFFERENT Po- 
LARITIES; L. Caillard, Levallois-Perret, 
France. App. filed June 8, 1924. Con- 
sists in entirely enclosing each positive 
accumulator plate, for example, in a pro- 
tecting compartment, which can be easily 
traversed by the electric ions and the 
resistance of whose walls is sufficient to 
maintain the active material which may 
become detached from the positive plate, 
thereby preventing it from falling to the 
bottom of the vessel. 

1,586,435. Euectrotytic TANK; TL. Arna- 
let, Barcelona, Spain. App. filed Dee. 5, 
1923. In combination with a refrigerator 
adapted to limit the rise in temperature 
of the electrolyte, preventing the further 
decomposition of certain electrolytes. 

1,586,436. Exectric SIGN; F. Z. Barrundia, 
Mexico, Mex. App. filed Aug. 25, 1923. 
Moving electric display of advertising 
signs. 

586,438. TERMINAL-BLOCK ATTACHMENT; 
R. R. Beezley, Memphis, Tenn. App. filed 
May 27, 1924. For storage batteries. 

1,586,503. Door-OprratepD SwitcH; E. Wil- 
liard and A, Williard, Pawnee, Okla. 
App. filed June 14, 1924. For indicating 
at a remote point the presence of mail 
in a mail box. 


APPARATUS; 
App. filed 


—" 


1,586,533. 


1,586,549. 


1,586,550. 


1,586,569. 


1,586,585. 


1 


1,586,589. 


1,586,642. 


1,586,643. 


1,586,649, 


1 


1 


1 


1 


1 


1,586,691, 


1,586,696. 


1,586,709. 


,586,650. 
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(Issued June 1, 1926) 
THERMIONIC METER; E. Peter- 
son, New York, N. Y. App. filed April 
27, 1922. For measuring the power con- 
sumed by a circuit carrying an alternat- 
ing current and particularly currents of 
high frequency. 

ALTERNATING-CURRENT RELAY; 
J. R. Fry, New York, N. Y. App. filed 
May 11, 1922. Responds with certainty 
to currents of a desired frequency even 
though such currents be very feeble, but 
does not respond to a periodic current 
or currents of other frequencies. 
ELECTROMAGNETIC APPARATUS ; G. 
Fussner, Menominee, Mich. App. filed 
Nov. 18, 1921. Relays for transmitting a 
signal concurrently to a plurality of sta- 
tions. 

REGULATOR; P. A. Newman, 
Woodhaven, N. Y. App. filed May 19, 
1922. Responds to an abnormal condition 
of the system with which it is associated 
to restore this system to a predetermined 
condition with the least possible disturb- 
ance to the system. Designed to prevent 
hunting or overthrow of regulation in a 
regulator; preferably for voltage. For use 
with a dynamo having a high time con- 
stant. This object is accomplished by 
regulating at the source the voltage gen- 
erated in such a manner that when it is 
abnormal in either sense the regulation 
is intermittently applied to prevent hunt- 
ing. 

WELDING MACHINE; A. M. Stan- 
ley, Lynn, Mass., and J. E. Sims, Quincy, 
Mass. App. filed Nov. 25, 1921. For 
welded-steel vehicle wheels. 


,586,588. CHARGING HOPPER FOR ELECTRIC 
FURNACES; C. T. Thorssell, E. C. Beck- 
Friis and E. E. Eslundh, Gothenburg, 


Sweden. App. filed June 20, 1921. To 
eliminate the disadvantages incident to 
the collecting of the escaping gases. 
Liquip-FuEL GaGE; J. W. 
Walker, Topeka, Kan. App. filed Feb. 12, 
1925. For use in connection with tanks. 
INSULATOR PIN; J. P. Arndt, 
South Milwaukee, Wis. App. filed Dec. 
31, 1920. Made of metal stampings. For 
attachment to the cross-arm of a line 
conductor pole which may be arranged in 
different positions on the cross-arm and 
can be used on cross-arms of different 
sizes. 

AMPERE-HourR METER; G. F. 
Bason, Ithaca, N. Y. App. filed Nov. 28, 
1923. Comprising a rotary element and 
current -responsive means tending to 
cause the element to rotate in direct pro- 
portion to the amperes of an alternating- 
current circuit; having a_ substantially 
straight-line operation characteristic. 
ELECTRICAL MEASURING INSTRU- 
MENT: J. E. Bridges, Alameda, Cal. App. 
filed May 15, 1924. To indicate the pe- 
riodic demand of the energy consumed in 
a circuit, under certain operating condi- 
tions, and be automatically rendered in- 
operative to give no indication of the de- 
mand during other operating conditions. 
An off-peak demand metcr., 


ELECTRICAL SwitcH; A. J. 
Briggs, Syracuse, N. Y. App. filed May 
20, 1922. Three position; adaptable to 
a flashlight. 

,986,652. MAKE-AND-BREAK DEVICE; J. H. 
Cannon, Los Angeles, Cal. App. filed 
June 9, 1924. An automatic interrupter 
or control device suitable for use in con- 
nection with flashing signs or like loads. 
586,669. Enectric SwitcH; F. P. Gates, 
West Hartford, Conn. App. filed April 
32, 19332. Reciprocating type having a 
rotary handle. 

586,682. SwrrcnH Contract MEMBER; W. 
E. McCoy, New York, N. Y¥. App. filed 
April 23, 1920. <A knife-blade or similar 
switch structure in which the jaw or co- 
operating receiving members shall be so 
universally movable and resiliently 
mounted with respect to the base portion 
of the jaw structure as to be readily 
adapted for effective engagement with the 
knife-blade or other co-operating member, 
irrespective of certain irregularities in 
the form and position of the latter. 
586,690. WELDING ARTICLES OF VARYING 
THICKNESS; T. E. Murray, Jr., Brooklyn, 
N. Y. App. filed Feb. 1, 1923. To secure 
a uniform effect, particularly in the elec- 
tric butt welding of tubular segments 
which are thicker at one point of their 
length than at another. 


WELDING; T. E. Murray, Jr., 
Brooklyn, N. Y. App. filed Feb. 8, 1923. 
Process of welding materials which are 
of different thicknesses at different points 
in the joint. 

ELECTRICAL MEASURING INSTRU- 
MENT; R. T. Pierce, Swissvale, Pa. - App. 
filed Jan. 3, 1920. Frequency meter. 
ELeEcTRIC FIXTURE COUPLING: A, 
I. Schwinger, Philadelphia, Pa. App. filed 





VoL. 87, No. 26 


July 8, 1922. Permits of conveniently 
wiring fixtures before mounting the same 
in a building. 

1,586,711. RELAY SYSTEM FOR CONTROLLING 
INTERPOLE EXCITATION OF ROTARY Con 
VERTERS; E. B. Shand, Pittsburgh, Pa 
App. filed Oct. 16, 1922. Type of contro! 
apparatus in which a controlling force is 
balanced against a force proportional to 
the controlled quantity, the last-men 
tioned force being derived by means of 
spring carried by a movable support 
which is adjusted in position in accord- 
ance with the adjustment of the con- 
trolled apparatus. 

1,586,713. ATTACHMENT PLUG FOR ELECTRIK 
IRONS; E. Sjolin, Chicago, Ill. App. filed 
July 30, 1921. 

1,586,714. CresT VoLTMETER; J. Slepian 
Swissvale, Pa. App. filed Dec. 13, 1920 
Direct-reading instrument. 

1,586,744. MrTHOD OF REVERSING POLARITY 
OF SYNCHRONOUS CONVERTERS; A. D 
Howry, Lancaster, Pa. App. filed Aug 
12, 1922. System whereby a predeter- 
mined polarity may be automatically de- 
veloped in a _ self-starting synchronous 
converter. 

1,586,855. PoLarizep RELAY; M. B. Stazak, 
Chicago, Ill. App. filed Jan. 26, 1921 
The space on air gap between the arma- 
ture and the ends of the magnet cores 
can be readily adjusted. 

1,586,875. CoNTINUOUSLY LOADED SuBMA- 
RINE CABLE; O. E. Buckley, Maplewood, 
N. J. App. filed Aug. 16, 1921. Such 
that the characteristics of the loading 
material will be retained after submerg- 
ence in considerable depths of water. 

1,586,877. ELECTROMAGNETIC DEVICE; O. E 
Buckley, Maplewood, N. J. App. filed 
April 4, 1924. To decrease the hysteresis 
loss and to maintain high permeability in 
certain magnetic alloys in which high 
permeability may be developed. 

1,586,885. ELECTROMAGNETIC DeEvICcE; G 
W. Elmen, Leonia, N. J. App. filed Aug 
16, 1921. Static frequency changer. Fre- 
quency multipliers or harmonic producers 
of the type in which cyclically varying, 
flux-inducing secondary currents contain 
components which are harmonics of the 
inducing current. 

1,586,889. MAGNETIC STRUCTURE AND 
METHOD OF MANUFACTURE; G. W. Elmen, 
Leonia, N. J. App. filed March 17, 1924 
To overcome or greatly reduce disad- 
vantages in magnetic structures employ- 
ing material which is sensitive to strain 

1,586,953. SwitcH MECHANISM; L. F. Meu- 
nier, Cleveland, Ohio. App. filed July 30, 
1924. Locking mechanism controlled by 
one control device for temporarily render- 
ing a second control device inoperative. 

1,586,958. Punut-SwitcH Socket: R. B 
Benjamin, Chicago, Ill., and C. E. War- 
ee Berwyn, IIl. App. filed Sept. 27, 
920. 

1,586,998. ELectric SwitcH; H. A. Hoes- 
chen, Omaha, Neb. App. filed Nov. 25 
1924. Wherein a circuit is closed and 
opened by a movable body of conductive 
fluid operating in a semi-spherical curvi- 
linear double-wall tube formed from insu- 
lating material, preferably glass. or 
enamel-lined material, which is non-con- 
ductive. 


1,587,010. GALVANOMETER; W. R. Coley, 
Philadelphia, Pa. App. filed March 20, 
1924. The type having a moving system 


comprising a coil deflecting or rotatable 
in a magnetic field. 

1,587,032. CovER ror Etsctric Conpuit 
OuTLET Boxes; J. T. Pearson and R. H 
Olley, Syracuse, N. Y. App. filed April 
17, 1922. 


1,587,047. Seconpary Evectric CLrock: E 
G. Stalnaker, Chicago, II. App. filed 
Nov. 5, 1924. 

1,587,050. Exrectrican INpicator: H. lL 


Tanner, Brooklyn, N. Y. 


13. 1922 App. filed April 


For the measuring of resist- 


ance. 

1,587,061. Automatic Exectric ConTrRot- 
LING DEvice; C. R. Anderson, Dallas, 
Texas. App. filed Aug. 28, 1922. <A de- 


vice which may either be used as a con- 
trolling means in the recharging of bat- 
teries or as an automatic starting and 
stopping device for the charging circuit 
of farm-lighting plants and the like. 

1,587,118. LatH Support For Eectric 
FIXTURE UNITS; L. R. Greusel and C. W 
Finley, Battle Creek, Mich. App. filed 
May 20, 1925. 

1,587,121. Remote ContTrRo. 
VISORY SYSTEM; J. B. 
Montclair, N. J. App. filed Dec. 1, 1921 

1,587,122. Etectrican SwItcHING AND IN- 
DICATING SYSTEM; J. B. Harlow, Upper 
Montclair, N. J. App. filed Dee. 31, 1921 
Remote control and supervisory method. 

1,587,138. ELEecTRICAL CONNECTOR DEVICE: 
R. B. Benjamin, Chicago, Ill. App. filed 
Sept. 19, 1921. Two-way plug. 
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Non- 
Metallic 
Electric 
Heating 
Element 


Cartridge 
T ype 


Globar heating elements can be mounted at any 
angle, to meet any operating condition, with as- 
surance of highly satisfactory performance. The 
life of Globar Elements reduce replacements to 
the point of real economy. Globar Elements 
have a working temperature range up to 2750° F. 


American Resistor Corporation 
Milwaukee, Wis. 


NEW YORK CHICAGO PHILADELPHIA CLEVELAND 
LOS ANGELES SAN FRANCISCO 
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TRUSCON 


STEEL POLES 


HEREVER you see Truscon 

Copper Alloy Steel Poles—in 
city streets, on country roads, along 
railways and trolley lines—you are at 
once impressed by their unusually 
attractive appearance. Clean, straight 
and graceful, Truscon Poles reflect 
the strength, the dependability and 
the permanence built into them at the 
Truscon plant. They are a credit to 
any community. Their economy, and 
their superiority to crooked, unsightly, 
short-lived wood poles have been 
definitely proved by long service and 
acknowledged by electrical leaders 
everywhere. 





} 


' 





ae 


a 
Rn 





TRUSCON STEEL COMPANY, Youngstown, Ohio 


Warehouses and Offices in all Principal Cities. 
Railroad Dept.: 165 E. Erie St., Chicago, Ill. 
Foreign Trade Division, New York. 

The Truscon Laboratories, Detroit, Mich. 

Trussed Concrete Steel Co. of Canada, Ltd., Walkerville, Ont. 
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Power Paths 


Power passes peacefully through the 
winter woods to bring to workers pro- 
ductiveness by day and light by night. 
These arteries of national life bring 
more wealth in work and more pleasure 
in leisure for us all. They are efficient 
and reliable in proportion to insulation 
reliability. 


The great disturber of the peace of 
power paths is lightning—and the light- 
ning season is coming on. Jeffery-Dewitt 
Insulators of thick porcelain resist flash- 


over and resist shattering when it 
occurs. They are tunnel-kiln fired for 
uniformity and cementless for long life. 
When he adopts this rugged product 
for his power paths the engineer has 
nothing to fear. The line is protected 
from the common causes of insulator 
failure, interruption, and depreciation. 


Some able men responsible for many 
thousands of miles of power paths are 
buying insulators by Jeffery-Dewitt. 


Jeffery-Dewitt Insulator Company 


Kenova, W. Va., U. S. A. 


Foreign Agents 


Montreal, Canada, Sydney, Australia, 

Wellington, N. Z., Bombay, India, 

Tokio, Japan, Paris, France, Milan, 
Italy. 


Atlanta, 


District Offices 
New York, 2 Rector St. 
Chicago, 924 Marquette Bidg. 
113 Glenn Bldg, Kansas City, St. Paul, Detroit, 


Agents in U.S. A. 


Los Angeles, San Francisco, Seattle, 
Spokane, Salt Lake City, Denver, 


St. Louis, Indianapolis, Dallas, 
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onfidence! 


Because of our experienced personnel, because of our 
engineering and production resources, and because of our 
location here in Gary, famed for its production of steel 
and its steel men, you can depend on us with the utmost 
confidence. 





In our engineering department we have one of the seven 
famous tower designers and structural steel engineers 
from the eastern district together with tower engineers 
from our own territory. 


Our Production Department is headed by a former pro- 
duction manager with the largest steel fabricating com- 
pany in the world. 

Specially designed automatic and accurate machinery, 
electrically operated is the positive assurance of a high 
grade product. 


Y/N 


Steel structures painted or galvanized, with or without 
erection. 





Everything in Steel Supporting Structures 


WALTER BATES STEEL 
CORPORATION 


GARY INDIANA. 
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Alabam?c 
Serve: 


West end of Mitchell Dam with 
110,000-volt switching station. 
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Outdoor substation, near Clanton. 
110,000-44,000 volts. 
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gene ae 
fuwace \ 
’ 





CSB - o e<- iealmeeie 





To ey 








JUNE 26, 1926 ELECTRICAL WORLD 






wower Co. 


eshe South 
n@vith O-B Insulators 


I/ITH over 3000 miles of transmission 

WV and distribution lines, Alabama Power 

fmpany service extends over the State 
Alabama. 


janticipating growth of power require- 
ents and in maintaining a high record 
uninterrupted power service, this com- 
any has assisted the cotton, coal and iron 
dustries of this territory in their rapid 
rowth. 


| ‘ iterconnection with five other prominent 

mwer COMpanies guarantees capacity in power 
i further safeguards the power users against 
waestly interruptions, not only on Alabama Power 
“@ompany lines, but on the lines of the intercon- 
ted companies as well. 














ete is a public utility development fully meeting 
eindustrial and community needs for electric 
ower, 


nd here are O-B Insulators meeting the demand 
br continuous operation and low annual cost 
tough long life. 

Ohio Brass Company, Mansfield, Ohio 


Dominion Insulator & Mfg. Co., Limit 
Niagara Falls, 





No. 26085 O-B Pillar 


Can be built up as desired 
by bolting together intere 


PORCELAIN 
INSULATORS 


LINE MATERIALS 
RAIL. BONDS 
CAR EQUIPMENT 


MINING 
MATERIALS 


VALVES 


rass Co. 








No. 25620 O-B 
Suspension Units 
With the efficient and con- 
venient ball and socket 
connection. 
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The Advantages of 
Pittsburgh Polyphase Transformers 


ODERN practice in generation is three phase,— 
In transmission is three phase,— 
Substantially all distribution and motors are three phase. 


N other words, the whole system from power house to mechanical power from the motors is three phase 
— — — except, in some cases, single phase transformers are used. 


HY should not three phase trans- 
formers be always used in this 
almost 100% three phase system 
——— instead of single phase transformers? 


HE same reasons which apply to the 

use of three phase generators and 

three phase motors in place of three 
single phase generators or three single 
phase motors apply with equal or greater 
force to the use of three phase transformers 
in place of single phase transformers. 


HREE phase transformers have the 
following advantages over three 
single phase transformers: 





1—Lower First Cost (from 5% to 30% 
lower). 

2—Higher Efficiencies. 

3—Less Weight. 

4—Less Space Occupied. 

5—Lower Maintenance Charges. 

6—Lower Transportation Charges. 

7—Lower Cost for Supporting Structure. 

8—Lower Installation Cost. 





Pittsburgh Polyphase Magnetic Circuits 


ITTSBURGH Polyphase Transformers, however, have the following additional advantages over three 
single phase transformers and also over the ordinary three phase transformers: 


9—Balanced electric and magnetic circuits and, therefore, avoids difficulty due to surging when switching. 

10—Close Uniformity of Exciting Current between phases,—eliminating switching trouble from this 
source. 

11—Lower Exciting Current. 

12—Noiseless Operation. 


13—Will Operate Open Delta. 


HE Exciting Current per phase is more uniform in Pittsburgh Polyphase Transformers than in three 
single phase transformers or in the ordinary three phase transformers,— thus resulting in better switch- 
ing conditions and the reduction of surges when switching. 


HE Pittsburgh Polyphase Transformer also embodies the elliptical arched coil construction which has 
contributed so greatly to uniform and efficient excitation and magnetization. 


(See Bulletins 2035 and 2045) 


Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 
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*¥ The massive construction of the mod- 
ern bank vault frees you from the 
slightest worry as to the adequacy of the 
protection of your savings or valuables. 
Condit E-3 and E-4 oil circuit breakers are built 
to give you the same feeling of security when you 
place them on guard over your feeder circuits, gen- 
erators and transformer banks and in charge of your syn- 
chronous and induction motors. Consistently dependable per- 
formance entitles them to your complete confidence. 


ee ) 
Get in touch with Condit 
CONDIT ELECTRICAL MBG. CORP. 
Manufacturers of Electrical Protective Devices 


Boston, Mass. 
Northern Electric Company 






















Sole Distributor for the Dominion of Canada 


SPECIFICATIONS: Standard Ampere Capacities, Type E-3 at 4500 volts, or less; 
Type E-4 at 7500 volts, or less. Interrupting Capacity (per phase) Type E-3, 2700 
amperes at 2500 volts; Type E-4, 5100 amperes at 2500 volts. ears 





OW CCWMW]HMMM@ CHC HM dd ldlllllté: YY WII HHH HHH. Y, Yy WYYCUteeeEqMs CHE 


ddd — 


GONDIT> 


Y 


= 
enim LLL nae ams ae me ccm ee ane lll —— 


ty, Uy VLU Idd ids WMI 4) 











12 ELECTRICAL WORLD VoL. 87, No. 26 


A Big Metering Transformer 








This 44,000 volt, Type P. C. W. Packard 
Weatherproof Metering Transformer has 
been giving perfect service since its installa- 
tion three years ago. It is on the lines of the 
Des Moines Electric Light Co. at Newton, lowa, meter- 
ing primary power to the Iowa Southern Utilities 
Company at that point. 

Both current and potential elements are combined in the 
one unit, and its accuracy tests very high. 

Packard Weatherproof Metering Transformers are com- 
pact, accurate, and easy to install. The elements are 


contained in a rugged steel tank which is filled with 
transformer oil. 


Very moderate cost of installation and operation, low 
upkeep and freedom from breakdowns, give Packard 
Metering Transformers distinct economic advantages. 
We build a Complete Line of Weatherproof Metering 
Transformers both in individual type as well as the com- 
bined unit type illustrated above. Let us confer with you 
on your needs. 


The Packard Electric Co. 


Warren, Ohio 


Schad. is never seen, except on goods of honest Value 


ST 
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© Never-Creep 
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Anchor 


You bore a hole like this 


EFFECTIVE HOLDING 
POWER 


Compare the effective holding power of Never-Creep with any 
other anchor. Note that Never-Creep is “bolted through solid 
earth.” Figure the number of cubic feet of earth that would have 
to be displaced in order to pull out a Never-Creep Anchor. 



















Then do the same for any other anchor and you'll admit that 
Never-Creep is superior in effective holding power. 


But increased holding power is only one of the advantages of 
Never-Creep Anchor. 


Another advantage of Never-Creep Anchors is the saving in 
labor costs. 


There are no big pits to be dug and filled in again for the installa- 
tion of Chance Never-Creep Anchors. Costly pick and shovel 
labor is eliminated. A hole drilled by an 8-inch “Chance Auger” 
is all that is necessary to install a “Never-Creep.” 


The iron dead-man on a Chance Never-Creep Anchor makes the 
installation permanent—no rotted wood to be dug up and re- 
placed. And the Thimble-eye which is the solid head of the 
Never-Creep Anchor Rod requires no guy thimble as with an 
ordinary anchor rod. The Thimble-eye Rod is an exclusive Chance 
feature, 


CHANCE CO. 


Centralia, Mo. 


Effective 
because 
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Lightning takes 
the Quickest Path 


If a voltage with a steep wave front is impressed 
upon a string of insulators, the spark-over path 
which will be followed is not only a matter of 
distance but of impulse ratio. 


Very often on insulator strings equipped with horns, 
which might clear a 60 cycle arc, the path over the 
porcelain is faster for a lightning discharge and, 
consequently, the horns give no protection. A 60 
cycle test in this connection, therefore, means nothing. 


The damage is done in .04 of a micro-second. 
Only by careful grading of the insulator string by 
means of a Locke Grading Shield can this first 
predatory discharge be kept away from the porcelain. 


Tests made with the Lightning Generator Circuit 
have fully established the need for Grading Shield 
Equipment on relatively low voltage transmission 
lines, such as from 33 kv. to 100 kv., if the destruc- 
tive flashover troubles are to be corrected. The de- 
sign of such equipment is essentially the same as 
that furnished on 220 kv. and 132 kv. lines, but of 
lighter construction. 


Write for bulletin on Locke Grading Shield and 
Arcing Horn Equipment. 


Locke Insulator Corporation 


Baltimore, Md. 
Factories at Victor, N. Y. and Baltimore, Md. 


60 cycle spark 
= ‘ eve eae 
_ P orns and Grading Shield. 
‘ye * 


| PORCELAIN 


J 


SALES OFFICES; 


Boston, Mass., 84 State St.; New York, N. Y., 120 Broadway: 
Victor, N. Y.; Philadelphia, Pa., 803 Atlantie Bldg.: Dallas, 
Texas, 1801-15 North Larmar St.;: Chicago, Ill., 770 Illinois 
Merchants Bank Bldg.; Atlanta, Ga., 414 Red Rock Bldg.: Salt 
Lake City, Utah, 310-314 West Second South St.: Denver: Colo., 
819 Seventeenth St.; San Francisco, Cal., 575 Mission St.: Los 
Angeles, Cal., 236 8. Los Angeles St.: Portland, Oregon, 61 Fifth 
St. North; Seattle, Wash., 570 First Ave. South. 


EXPORT AGENTS: 
international General Elec. Co., Schenectady, N. Y. 
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When you want supplies in 
a hurry put it up to : 
this groundhog 


OES a groundhog travel fastest 

when you need things quickest? 
Here’s a question every old scout out 
on the lines can answer— 


| , S - 
“Yes, when Graybar Electric is the So 





groundhog.”’ For line materials and 
tools come through from Graybar’s 
ample stocks with a snap and a preci- 
sion that would do credit to the most 
faithful of lineman’s groundhogs. 


Back of that condition are 56 Graybar 
Electric houses and a history—a his- 
tory of 56 years’ service under the 
former title of ‘Supply Department, 
Western Electric.” 
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Offices in 56 Principal Cities GE) % Q 


Y 
Executive Offices: oy) 
100 East 42nd S*., N. Y. \ LUD 
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. Banning No. 2 Substation, Pittsburgh Coal Company 


g [as Desire to make G-E Outdoor Sub- 


stations foremost— 


Experience, ability and the resources 
to furnish apparatus to meet require- 
ments— 


ot 


~co-ordinated by 





Proper combination of these has 
achieved the outdoor substation that 
is ‘co-ordinated by G-E’’. 


25-28 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY ,N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 
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Vacuum 
Fuse 
Cartridge 


Rupturing Capacity—Unknown 


To date nocompany has been able to give 
Matthews Fuswitches sufficient current at their 
voltage rating to break them down. 20,000 
amperes cleared in 2 cycles by a Type HQ, is the 
highest yet recorded. 

This is the kind of protection and ruggedness you 
want. It means lower maintenance cost on expen- 
sive equipment as well as on fuswitches. We have 
the proof and we welcome tests. If you want to be 
shown, write us. You can save money and render 
better service. All we ask is to let us prove their 
superiority. From the standpoint of good busi- 
ness, can you afford to pass this by? 


Guaranteed for 10 Years 


We make Matthews Fuswitch and Disconnecting 
Switch boxes so good that since February 14th all 
boxes carry this 10 year guarantee. It takes the 
guess out of fuswitch buying. 


“We hereby guarantee the ‘Tidewater’ Cypress 
Boxes with copper covered roofs for encasing the 
Types OK and HQ Matthews Fuswitches and Dis- 
connecting Swtiches to withstand weathering for 
a period of ten years from the date of purchase. 
If the boxes furnished with the above switches 
crack, check or warp to an extent that would make 
it necessary to replace them within ten years, 
then a new wood box will be sent free of cost 
and carrying charges prepaid to take its 
place. It will only be necessary to re- 
move the parts of the old switch and 
replace them in the new box.” 


MATTHEWS 
FUSWITCHES 















Safety 


Matthews Fuswitches are designed so that the op- 
erator does not have to touch them at any time. 
They can be completely inspected without dis- 
turbing service. A safety Fuse Puller is provided 
with every pair of Fuswitches to open the door and 
raise it until the patented catch holds it firmly in 
place. The safety fuse puller fits into a collar on 
the fuse cartridge, permitting the operator to dis- 
connect the switch without the slightest danger. 
Matthews Fuswitches can be reconnected with the 
same fuse puller. 


This safety feature has had much to do with many 
public utilities adopting Matthews Fuswitches as 
standard equipment throughout the country. 
Safety to your men is important. 


Learn All 


Get the complete story on Matthews Fuswitches 
and Disconnecting Swtiches. It is really interest- 
ing reading. Send for Bulletin 501. It has been the 
first step towards big savings for many companies. 


Ask about these * * * Matthews Fuswitches, 
Matthews Disconnecting Switches, Matthews 
Scrulix Anchor, Matthews Adjustable Reel, 

Matthews Guy Clamps, Matthews Slack 
Puller, Matthews Cable Clamps, Matthews 
Lamp Guards, Matthews Telefault, Matt- 
hews Teleheight ’ » Distributorsinall 
Principal Cities. 





and DISCONNECTING SWITCHES 


3702 Forest Park Blvd. « « St. Louis, U.S. A. 
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Just the Towers 
for Your Lines 


The soft coal regions of Virginia, the hills of 
New York State, the rocky passes of the West, 
everywhere there are Lehigh Towers con- 
stantly serving the country with power. They 
are just the towers for your lines. 


Repeat orders from such concerns as Stone & 
Webster, Inc., W. S. Barstow Management 
Ass’n., J. G. White Engineering Corp., 
Phoenix Utility, etc. amply show the quality 
of Lehigh Service. 


High quality steel, thoroughly galvanized, 
plus experienced engineering service and 
prompt delivery have made Lehigh Service 
used everywhere. Have a Lehigh Engineer 
quote on your requirements. 


ALLENTOWN, PA. 


New York Boston Philade!phia 
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Just a few typical installations 
of Lehigh Towers. Note the 
river crossing tower shown 
below. 
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Washington Miami 
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PANTOGRAPH 


The S & C Multiple Pole Switch 


Vertically Mounted 






3 Pole, 37,000 Volt, 400 Ampere, Pantograph Switch 
For Vertical Mounting 
With Auxiliary Indicating Switch 


Design, materials and Mountings 
workmanship are the best. —Horizontal, Vertical, 
No compromises which Horizontal Inverted 


might eventually result in 
impaired service have been 
made to reduce manufac- 
turing costs. 


Operation 
—Manual or Motor 


It will pay you to investigate the merits of this switch, 


| CONRAD INC 


4435 RAVENSWOOD AVENUE CHICAGO, ILLINOIS. USA 


New York Buffalo Birmingham Kansas City Los Angeles Toronto 
Pittsburgh St. Louis Omaha San Francisco Montreal 
Winnipeg 






Boston 
Philadelphia Cleveland Youngstown Dallas Vancouver 
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The straight line panto- 
graph action results in a 
high speed positive motion 
of the switch blade which 
permits entering a fully 
housed contact clip with one 
simple, direct movement. 
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TRANSMISSION LINE 
ERECTING SERVICE! 


ae Te ae 7. 










e are kee 


» BIRMINGHAM 
BIRMING 


yoo! 














PS Construction begins for 
Iowa Southern Utilities Q. 


‘Hoosier has agreed to complete this 125 mile suspension 
| type line at an average rate of one mile per day. 


. When completed this line will be the bus supplying electric 
service to the principal distribution centers of Southern 
Lee: Iowa as well as upwards of 1,000 miles of transmission net- 
ae. work, serving nearly 150 cities and towns and hundreds 
| Wie es of farmers. 


4 






| ee | Sena Iowa is the fifth state in which Hoosier has begun opera- 
t) i tions in 1926. 

We can materially reduce your construction costs and simplify your present 
l | construction problems, doing the work to your specifications in contract 


time and according to highest construction standards. 


You furnish the materials—we do the rest. 


jo Hoosier Engineering Co. 
i ~—« Erectors of Transmission Lines 
-™ INDIANAPOLIS 
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This oscillogram records a discharge from a lightning generator. 


The timing wave (horizontal lines) takes only «502500 second to 
cross the film (an average speed of 40 miles per sec.) 


It shows that two surges were produced; one having a frequency of 
about 4,000,000 cycles and rising to its crest in about rg.50b,000 sec. 
(0.063 micro-sec.) Superimposed on this wave is another which is 
slowly damped, having a frequency of about 70,000,000 cycles. One 
cycle of this oscillation occupied an actual space on the circuit of 
only 14 ft., indicating an almost incredibly high speed, while the 
wave front was only 3}4 ft. long. 


Note that a wave with a front only about as long as a man’s arm 
and a frequency of 70,000,000 cycles is not only photographed 
but is located at about the center of the film. The marvel of this 
achievement lies in the fact that the operating range of the cathode- 
ray oscllograph is 7,000 times that of the ordinary oscillograph, 
which is only about 10,000 cycles. 


A publication which fully describes the cathode-ray oscillo- 
graph is available for distribution—Number GE A-400 


Pellet (Oxide Film) Arrester 
— Built for a-c. circuits, 
1,000 to 50,000 volts 
Discharge characteristics verified 
by the “electric microscope” 





As seen with the “electric microscope” 


With the cathode-ray oscillograph it standards established by Steinmetz 


is now possible to record transients in his study of lightning phenomena 
having wave fronts less than a micro- and greatly advances the art of 
second long—to determine with accu- lightning protection. 


racy details of transient phenomena 


The oscill d . 
which have hitherto been unknown. scillogram reproduced gives 


an idea of the possibilities of this 


It has required two years of effort on wonderful scientific instrmment for 
the part of trained engineer-physicists the measurement of the speed and 
to acquire the technique of operating other characteristics of lightning 
this instrument and the knowledge arresters. 


to int t the results. ; . 
ee Oxide Film Arresters, both 


for station use and distri- 
bution circuits, have bene- 
fited inestimably from this 
research. 


GENERAL ELECTRIC 


ee 


The research performed by 
| the General Electric Company 
e with this ‘“‘electric microscope”’ 
maintains the high scientific 
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Independence Hall—Philadelphia 
Floodlighted with Golden-Glow 
Projectors. 


City Halli—Philadelphia 
Floodlighted—Many Golden 
Glow Projectors are used. 






















HILADELPHIA has invited you to participate in her 
Sesqui-Centennial Exposition, commemorating one hundred 
and fifty years of glorious history and uninterrupted progress, 


And the Electric Service Supplies Company, for many years one 
of Philadelphia’s leading industrial concerns, welcomes you. A cor- 
dial invitation is extended to visit our manufacturing plant at 17th 
and Cambria Sts..—North Philadelphia—the home of the famous 
Keystone line of Railway, Power and Industrial Electrical Equip- 
ment. 


Pee eT ‘ 


| 
ups mmemmae TTT) | Ut ibeed 


CE \ 





PPLIES CO. 


PHILADELPHIA NEW YORK __ _ CHICAGO 
17th and Cambria Sts. 50 Church St. Illinois Merchants’ Bank Bldg. 
PITTSBURGH BOSTON SCRANTON DETROIT 
11°23 Bessemer Building 88 Broad St 316 N. Washington Ave General Motors Bldg. 


Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Vancouver 
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at your service 


Chicago, Illinois, 844 Rush St. 

New York City, 300 Madison Ave. 

Buffalo, New York, John E. Hoffman, 
280 Carolina St. 

Cleveland, Ohio, 500 East 102nd St. 

Toledo, Ohio, Howard J. Wittman, 
424 Spitzer Bldg. 

Cincinnati, Ohio, Beedle Equipment Co., 
1308 Union Trust Bldg. 

Boston, Mass., George H. Wahn Co., 
69-71 High St. 

Baltimore, Maryland, Seaboard Service Co., 
206 E. Lexington St. 

Milwaukee, Wisconsin, Wm. H. Fernholz, 
1031 Clybourn St. 

Minneapolis, Minnesota, Grant Sales Co., 
917 Marquette Ave. 

Indianapolis, Indiana, Scott-Jaqua Co., Inc., 
202 Indiana Terminal Warehouse. 


Philadelphia, Pa., Continental Sales & Engi- 
neering Co., 
839 Oliver Bldg. 
York, Pa., Harry W. Motter, 
335 West Market St. 
Allentown, Pa., Irving Samuels, Hunsicker Bldg. 
Omaha, Nebr., D. H. Braymer Equipment Co., 
727 W.O.W. Bldg. 
Seattle, Washington, Equipment Sales, 
314 Seneca St. 
Denver, Colorado, Globe Electric Supply Co., 
1843 Wazee St. 
Salt Lake City, Utah, Stevens Sales Co., 
134 West 2nd South St. 
Tulsa, Oklahoma, Dodge Electric Co., 
318 South Boulder St. 
Dallas, Texas, F. T. Morrissey & Co., 
Unit No. 2, Santa Fe Bldg. 


Kuhlman Electric Company, Bay City, Michigan 
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Kuhiman Engineers 


Wii LAA 
TRANSFORMERS 
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UST a year ago—June, 1925—we published this advertisement in Power 
Plant Engineering. Now we are installing a 75,000 sq. ft. surface 
condenser for Southern California Edison. 


Westinghouse Electric & Manufacturing Company 
South Philadelphia Works Philadelphia, Pa. 


Sales Offices in all Principal Cities of the 
United States and all Foreign Countries 


Westinghous 
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PORCEIAIN 


YOU CAN 
INSTALL \ 
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15,000 


Insulators 


. No. 1013 for 
'® Trade Voltage 


"” High -Tension Feeders 


_— from a forgotten in- 
sulator on your high tension 
feeders comes with ajolt. On some 
stormy night an entire district is 
without power or light. Your ser- 
vice is criticized and your revenue 
temporarily cut off. 









These Westinghouse Insulators can 

be safely forgotten because each 
No. 1213 . . e ‘ 
Trade ‘Veleas Westinghouse insulator is an engi- 
18,000 neering and ceramic achievement. 
Precedent in practice, tradition in 
process, and custom in design are 
followed only when they are jus- 
tified by laboratory and field test. 
By knowing what we are doing, 
and why we are doing it, we can 
give you assurance that tradition 
and custom could never supply. 
Westinghouse Porcelain is safe to 
forget. 











Westinghouse Electric & Manufacturing Company 
No. 1014 Westinghouse High-Voltage Insulator Works 
. Derry, Pa Emeryville, Cal. 
eee i Trade Voltage Sales Offices in All Principal Cities of 
& 23,000 the United States and Foreign Countries 


- Westinghouse 
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UST a year ago—June, 1925—we published this advertisement in Power 
Plant Engineering. Now we are installing a 75,000 sq. ft. surface 
condenser for Southern California Edison, 


Westinghouse Electric & Manufacturing Company 
South Philadelphia Works Philadelphia, Pa. 


Sales Offices in all Principal Cities of the 
United States and all Foreign Countries 


Westinghous« 
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PORCEIAIN 


YOU CAN 
INSTALL 


- ee mn ae d fo rget 











15,000 


Insulators 


No. 1013 for 


, High -Tension Feeders 


7 from a forgotten in- 
sulator on your high tension 
feeders comes with ajolt. On some 
stormy night an entire district is 
without power or light. Your ser- 
vice is criticized and your revenue 
temporarily cut off. 












These Westinghouse Insulators can 

be safely forgotten because each 
No. 1213 : . e ° 
Tvade ‘Veloens Westinghouse insulator is an engi- 
18,000 neering and ceramic achievement. 
Precedent in practice, tradition in 
process, and custom in design are 
followed only when they are jus- 
tified by laboratory and field test. 
By knowing what we are doing, 
and why we are doing it, we can 
give you assurance that tradition 
and custom could never supply. 
Westinghouse Porcelain is safe to 
forget. 






Westinghouse Electric & Manufacturing Company 
No. 1014 Westinghouse High-Voltage Insulator Works 
, Derry, Pa. Emeryville, Cal. 
»\ Trade Voltage Sales Offices in All Principal Cities of 
‘ 23,000 the United States and Foreign Countries 


Westinghouse 
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No better than 


its magnets 


METER can be no better than its magnets because they de- 

termine its speed for a given torque. Sangamo magnets are of 
the best magnet steel formed in automatic forging presses. It is sig- 
nificant that the design has not been changed since the present type 
H was brought out 15 years ago. 

The illustration shows the process of magnetization. The mag- 
nets are mounted on a bar, through which 12,000 amperes are 
passed from a special storage battery, creating a tremendous flux 
directly through each magnet. Later these magnets are artificially 
aged by partially demagnetizing and then matched in pairs of equal 
strength. Sangamo magnets are truly permanent unless exposed to 
a field having greater strength than the one used in the demagnet- 
iziag process, which, however, is never encountered under opera- 
ting conditions. 

Both the magnet design and the artificial aging process are Sangamo 
developments that have proved their worth in years of service; just 
one example of refinements in the process of manufacture of Sangamo 
meters that show in after-years as well as in initial performance. 


Sangamo Electric Company, Springfield, Illinois 


New York Boston Chicago Birmingham San Francisco Los Angeles 


6533-2 






SANGAMO 
METERS 


FOR EVERY ELECTRICAL NEED 


tt 
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make business bright 


Bring light, the cheerful salesman, to your 
city. Good lighting and good business go 
hand in hand. Bright streets draw the nightly 
throngs. Bright shop windows attract atten- 
tion—and increase sales. 


Let a Graybar Electric specialist show you 
how proper street lighting brightens business 
and decreases accidents and crime. Too, King 
street lighting standards add to the architec- 
tural beauty of the city, night and day. 


Travba R 


ELECTRICAL SUPPLIES 
Successor to Wesfern Eleciric Supply Dept. 
Offices in 56 Principal Cities Executive Offices: 100 East 42nd St., New York 





Better store lighting follows good street lighting. 
No retailer on a brightly-lighted street can 
tolerate dim windows and a gloomy shop; com- 
petition demands a light and cheerful store. 


Graybar Electric is conducting a constant, 
consistent campaign to awaken civic officials and 
business men to a realization of the need for 
proper street lighting. Let Graybar work with 
you to this end. 
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Laying cable across the harbor at New Bedford in 1915 





“very satisfactory in operation’ 
since they were installed—” 





Constant improvements in 
design and manufacture in- 
sure that G-E Wires and 
Cables maintain the con- 
sistently uniform high 
quality for which they are 
noted. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y., SALES OFFICES IN ALL PRINCIPAL CITIES 
_——— eee ee eee eee 


In 1915, two 23,000-volt 3-phase submarine 
cables were installed across the harbor at New 
Bedford by the General Electric Company for 
the New Bedford Gas & Edison Electric Com- 
pany. At the time, the voltage of this cable was 
one of the highest in submarine use in this 
country. 


In May, 1926, after these cables had been in 
operation under a navigable harbor for more than 
10 years, an official of this company wrote: 


“These two cables have been very 
satisfactory in operation since they were 
installed and they are still going strong— 


JUN 
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Every step in the production 
of Beldenamel is under the 
direct supervision of Belden 
engineers. The Beldenamel 
coating is mixed and prepared 
from raw materials right in the 
Belden plant according to the 
special Belden formula. 


The watt-hour meter potential coils 
shown below are wound with Belden- 
amel magnet wire to assure maximum 
reliability 














The High Quality of Beldenamei 


assures Reliability in Watt-hour Meters 


NSTRUMENT manufacturers 

have found Beldenamel to be 
the ideal insulated conductor for 
winding their small instrument 
coils. Beldenamel not only is a 
unitormly soft wire, which makes 
it easy to handle in the winding 
machines, but it runs uniform in 
gauge and thickness of insulation. 


The quality of Beldenamel insula- 
tion is exceptionally high and 
meets the most rigid inspection 
requirements, and therefore 


Belden Manufacturing Company 
2312B So. Western Avenue 
Chicago, Illinois 


Please send us booklet on Belden- 
amel Magnet Wire containing engi- 
neering data. 


assures maximum reliability in 
the finished meters. 


Beldenamel wire of the smaller 
sizes is being supplied on Beldal- 
loy cast, all-metal spools of light 
weight, perfect balance, and great 
mechanical strength. Perfect 
spooling is always obtained, and 
winding machines can be run at 
higher speeds without danger of 
damaging the wire. It will pay you 
to investigate Beldenamel wire 
on the Beldalloy spools. Use the 
coupon. 
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ANACONDA PHOSPHOR BRONZE ‘ 


BENDING and 
WITHSTANDS FRICTION 


CRACKING and 
PREVENTS SPARKING 


ABRASION and 
RESISTS CORROSION 


NACONDA Phosphor Bronze possesses well 
A recognized physical characteristics which 
make it superior to commercial bronzes and 
highly desirable for manufactured products 
that must retain elasticity and resistance to 
mechanical wear. 


Practical experience and research knowledge, 
acquired during one hundred years of contin- 
uous operation, enable the technical staff of 
The American Brass Company to make helpful, 
definite recommendations as to the Phosphor 
Bronze alloy and temper best suited for any 
particular use. 


Anaconda Phosphor Bronze is made in every 
variety of Sheets, Rods, Wire and Tubes, and 
can be secured through leading distributors of 
metal products. 


THE AMERICAN BRASS COMPANY 


GENERAL OFFICES: WATERBURY, CONNECTICUT 


New York, Chicago, Boston Mills and Factories: 
Philadelphia, Providence, Pittsburgh ANA Oo pA Ansonia,Conn., Torrington, Conn. 
Cleveland, Detroit, Cincinnati from mine to consumer Waterbury, Conn., Buffalo, N. Y. 

St. Louis, New Orleans, San Francisco ox aio Hastings-on-Hudson,N.Y., Kenosha, Wis. 


In Canada: ANACONDA AMERICAN BRASS LIMITED, NEW TORONTO, ONTARIO 
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Why Waste This Heat? 


e- 


2. 
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The U-fin 


Generator Air Cooler 


Note these 
exclusive features 


Patent Multipass water head— 


the cooling water is properly dis- 
tributed for most effective action. 


Shouldered rectangular rein- 
‘forcing rings—each pair of tubes 
is reinforced and the entire tube 
construction is rigid. 


Convenient tube removal—each 


“pair of U-fin tubes can be withdrawn 


without removing adjacent tubes. 


Special water box construction 
design permits easy inspection of 
tube interiors. 


Condenser type water head— 
tube ends can be examined without 
interfering with duct work or water 
connections. 


_No brazed or ferruled joints — all 
~~ tubes are expanded into tube plate 


and return bend, and tubes and 
return bends are tinned externally. 
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Heat Transfer Apparatus / “, 


uses the turbine condensate to cool the air from the 
generator windings. By recovering this air heat loss 
and returning it to the boiler, the overall thermal effi- 
ciency is improved, an important item to engineers 


interested in equipment that will help to reduce fuel 
costs. 


The patented construction of the U-fin Air Cooler also 
keeps the air dry while being cooled, and prevents dust 
from being carried to the generator windings. 


Furthermore, by using the same air over and over 
again, generator fire hazard is greatly reduced, for in 
case of fire the oxygen would soon be exhausted, 
quickly extinguishing the fire. 


Send the coupon 
for full information 





2 
= 
Fi 
: * 
TheGriscom-RussellCompany, Dept. B, 285 Madison Ave., New York ¥ 
Philadelphia Chicago St. Louis San Francisco 
Boston Detroit New Orleans Los Angeles - 
Rochester Cleveland Houston Seattle ? 
Pittsburgh Milwaukee Dallas Salt Lake City ? 
Columbus Minneapolis Atlanta Tulsa . 
Indianapolis Kansas City — Charlotte Denver < 
For Canada: Riley Engineering & Sete Co., Ltd., Toronto 2 
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up big sales. 
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ELECTRICAL 





Does Much Betier 





ihan the Average 


in Merchandising 


In a recent report published in this Maga- 
zine, it was shown that 132 Central Sta- 
tions, serving 3,194,935 residential cus- 
tomers, sold a little more than eight-tenths 
of one per cent of customers during 1925. 


The record of Central Stations selling 
Automatic Washers during 1925 was 
much better—being one and one-half per 
cent of customers—or almost twice as 
many machines per customer as the aver- 
age. 


The Right Machine to Sell 


It is very important to choose the right machine—if 
you seek volume. Here is why the Automatic has 
shown such unusual sales records: 


1. It is a highgrade, honestly built washer, with very 
little service required after sale. 


We Specialize on Sales Service to Central Stations 


If your company does not sell washing machines, we should like to 
present some information as to the possibilities of a washing 
machine merchandising department in your own territory. 


If your company does sell washing machines, we should like to 
show you, in advance, just how much business can be developed 
in your territory on the Automatic plan of co-operation. 


Our Merchandising Department will prepare a plan to fit your 
local situation, simple yet very effective, worked out from many 
years of successful experience helping dealers and distributors run 


many machines will be sold in a given time. Ask us to explain. 


Public Service Sales Division 


Automatic Electric Washer Co. 


1517 W. Third St., Newton, Iowa 
Offices at New York, Philadelphia, Portland, Dallas 


In fact, we can even predict quite accurately, how 


2. It sells at a fair price—not too low, not too high. 


3. Users say: “It does the work beautifully.” Almost 
every one sold will “sell” a neighbor. 






















In One Month 
LULL, 


1154 Automatic Washers 












Another sold 710 
Another sold 635 
Another sold 406 


Another sold 279 


Another sold 181 
Another sold 179 
Another sold 162 


etc., 60c.,. etc. 
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a seasonal load? 


HE art of living constantly improves. Homemakers are learning 

that food keeps best in a proper temperature in cold weather, just 

as it does in summer. They can prepare better winter meals with 
the help of electric refrigeration. 


The old custom of placing the refrigerator on the back porch in winter is 
passing. This “economy” costs more than electric refrigeration. Frozen 
food spoils quickly after thawing: any temperature below 40 degrees affects 
the flavor. Refrigerators do not ‘ast long either when exposed to the mercy 
of the weather. 


Refrigeration in winter helps provide good meals, Families have even 
keener appetites for correctly refrigerated food in winter than in depressing 
hot weather. Frozen delicacies give a graceful touch to any dinner regardless 
of the calendar. Desserts are easily made in the electric refrigerator, and ice 
cubes are popu.ar regardless of outdoor weather, 


The modern housekeeper has her Servel electric refrigerator handily located 
in the kitchen and uses it all year round. 


True, there is less current used for electric refrigeration in the months that 
lighting demand goes up, but the off-peak, well diversified load of electric 
refrigeration fills man, of the valleys in winter, as well as in summer, It is 
year-round business for the electric light and power company:— an ideal 
power load, distributec over the entire 24 hours and over the entire year. 


a 
SE RVEL 
ELECTRIC REFRIGERATION 


Trade Marks Reg. U.S, Pat. Off. 





6131-18 


THE SERVEL CorPorRATION, 1 Fast 42nd Street, New York CHICAGO ROSTON DETROIT MINNEAPOLIS SALT LAKE CITY 


DENVER ATLANTA SAN FRANCISCO LOSANGELES SEATTLE DALLAS 


Factories: Evansvitle, Indiana Carteret, New Jersey Newburgh, New York Londen, England, Servel, Ltd. 
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The careful investor 
judges a security 


by the history of its performance 


KERITE 


in a half-century of con- 
tinuous production, has 
spun out a record of per- 
formance that is unequal- 
led in the history of 


insulated wires and cables. 


Kerite is a seasoned 


security. 
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THE KERITE wirescastee COMPANY INC 


7420 NEW YORK CHICAGO 
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To Build a 
Modern Plant 
Consult a 
Specialist 


The design and construction of a modern 


plant for the electrical industry calls for 


specialized knowledge and experience quite 
This involves 


outside the ordinary range. 
laying out the plant 
for the most efficient 
placing of machinery, 
with daylight and ven- 
ulation — scientifically 
provided so as to re- 
sult in the best pos- 
sible workmanship. 
It means knowing the 
comparative advan- 
tages of multistory and single story construc- 
tion, for a given volume of production. 

This is a day of specialization. The man who 
designs or builds a house, apartment, theatre 


or store, no matter how successfully, is deal- 
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those involved in a modern plant for the 
electrical industry. 


The Austin Company has made a specialty 
of industrial plants of this kind, and knows 
from long study and experience the proper 
layout for getting most usable floor space, 
with good working conditions, per dollar 
invested. 


When you give Austin the contract for your 
building, you deal with just one organiza- 
tion, with no division of responsibility. 
Architectural service, engineering, building 
construction, all are covered by one contract, 
which guarantees in 
advance the total cost 
of the completed plant, 
the delivery date 
(with bonus and 
penalty clause if pre- 
ferred), and the qual- 
ity of materials and 
workmanship. 
Austin’s nation-wide 
organization is prepared to serve you 
promptly, anywhere. Costs and other valu- 
able building data will be furnished immedi 
ately upon request. 


Wire, phone the nearest office, or mail the 


ing with altogether different factors from coupon. 
THE AUSTIN COMPANY ~ Engineers and Builders Cleveland 
New York Clevelan Philadelphia Seattle Chicago Detroit Portland Miami 
Birmingham Pittsburgh St. Louis 
The Austin Company of California: Los Angeles and San Francis« 
The Austin Company of Texas: Dallas 





AUSTIN 


Complete Building Service 


— 

THE AUSTIN COMPANY, Cleveland 
We are interested in the erection of a 
.....building aa ales a ae number 

ee 

You may send me a personal copy of 


“The Austin Book of Buildings free | 
to Industrial Executives. | 
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CROFT MEN WIN 


Oar 4 
hy Eve 


Le tele d 
y eaheintels. S 


great 
set 


FREE 


"THESE eight practical, easily-understood 
books have prepared thousands of men 
for big-pay electrical jobs. They have 
the complete knowledge that a man must 
have to hold down the big jobs—the re- 
sponsible jobs—the jobs that pay from 
$3,000 to $5,000 a year. 


With the Croft books you can advance 
yourself steadily. You can increase your 
earnings quickly and surely. You can 
make yourself an expert and be worth the 
money that experts get—anywhere in the 
electrical field. 

Free examination of the books will con- 
vince you. The free trial alone will be 
worth money to you. Deciding to have a 
look at the Croft Library now will cost 
you nothing and it will prove to be one of 
the most profitable things you ever did. 


It costs nothing and it means everything. 
Let the coupon be your answer. 






The Croft Library 


No course, no set of books offers a quicker, surer method 
of mastering electricity than the Croft Library. It is a 
complete electrical educator. It is founded on practice— 
on work as it is actually done. It is jammed from cover 
to cover with the kind of hard-headed facts you want. 
Written so that the beginner can easily understand it, yet 
so sound, so thorough, that it is the daily guide of thou- 
sands of highly paid electrical workers and engineers. 


Croft and success go hand in hand. If your electrical 
training is obtained from these great books you are cer- 
tain to win your way to the top. 


A copy of Bishop’s—-ELECTRICAL DRAFTING AND DESIGN 
will be given free to every person who subscribes for the 
@roft Library now. See coupon for details, 

Free eramination—no money daon, only $1.50 in ten days and 
$2.00 monthly for nine months. 


Fill in, mail the coupon attached and we will send you the 
entire set of eight volumes for ten days’ Free Examination. We 
take all the risk—pay all charges. You assume no obligation— 
you pay nothing unless you decide to keep the books. Then 
$1.50 in ten days and the balance at the rate of $2.00 a month, 
Send the coupon NOW and see the books for yourself. 


When your first payment of $1.50 is received we will send you 
your copy of Bishop’s—Electrical Drafting and Design, 


. Cc GRAW =: HILL 





FREE EXAMINATION COUPON 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York. 


Gentlemen:—Please send me the Croft Library of Practical Electricity (ship- 
ping charges prepaid) for 10 days’ free examination. If satisfactory, I will 
send $1.50 in ten days and $2.00 a month until the special price of $19.50 
has been paid Tf not wanted T will write for return shipping instructions. 
Upon receipt of my first payment of $1.50 you are to send me a free copy of 
Bishop’s—-ELECTRICAL DRAFTING AND DESIGN (Write plainly and fill 
in all lines.) (To secure books on approval write plainly and fill in all lines.) 
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E EXTEND the 
facilities of our 
Organization to those 
desiring information or 
reports on companies 


with which we are 
identified. 
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Electric Bond and Share 
Company 


(Incorporated in 1905) 
Paid-up Capital and Surpius, $80,000,000 


71 Broadway New York 
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Sales Executives 
will want this book 
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It contains: 


Complete list of central stations in 
U.S., Canada, Mexico, West Indies, 
South and Central America. 


Holding company data. 

Central stations selling appliances. 
Names of executives and purchasing 
heads, ete. 


1926 Edition Just Issued 
Price $25 


ELECTRICAL WORLD 
471 Tenth Avenue, New York City 
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New Issue All of these Bonds have been sold. June 21, 1926- 
$9,635,000 


The Ohio Power Company 
First and Refunding Mortgage 442% Gold Bonds 


To be dated June 1, 1926 SERIES D Due June 1, 1956 


Outstanding: Series A 7% Bonds $9,702,000; Series B 5% Bonds $13,794,500: Series C 6% Bonds $10,000,000 (not including $18,000 held by the 
company); Series D 4 }4% Bonds (this issue) $9,635,000. Coupon bonds of $1,000 and $500 denominations with provision for registration as to principal. 
Coupon bonds in denomination of $1,000 and fully registered bonds interchangeable. Principal and interest payable in New York City. Interest 
payable June 1 and December 1. Redeemable as a whole, or in part by lot, on any interest date on four weeks’ notice at 103 to and including June i,. 
1931; at 102 '4 thereafter to and including June 1, 1936; at 102 thereafter to and including June 1, 1941; at 101 4 thereafter to and including June 1, 
1946; at 101 thereafter to and including June 1, 1951; at 100% thereafter to and including June 1, 1954 and at 100 thereafter to maturity; in each 
case accrued interest being added to the price named. The company agrees to pay interest without deduction for the Normal Federal Income Tax 
upto 2% per annum and upon proper application to refund the Pennsylvania 4-Mill Tax. Central Union Trust Company of New York, Trustee. 


The following information has been summarized from a letter to us from Mr. Geo. N. Tidd, Vice-President of The Ohio Power 
Company and President of American Gas and Electric Company: 


THE COMPANY 


The Ohio Power Company owns and operates large electric power and light generating plants and transmission and distribut- 
ing systems in important manufacturing and mining sections of Ohio. Transmission and distributing lines owned, including 
properties about to be acquired, aggregate 3,468 miles, and supply electric power and light to 225 communities in a prosperous 
territory in Ohio, serving an estimated population of 719,000. The company’s main power stations are located at Philo, 
Ohio, and Power (formerly Windsor), West Virginia. All the electric power and light properties owned (including those 
about to be acquired) by the company are interconnected by high voltage transmission lines, and this system in the State of 
Ohio is connected with the high voltage lines of other subsidiaries of American Gas and Electric Company. These inter- 
connected high voltage lines extending into six states constitute one of the largest super-power systems in the world. 


SECURITY 


The First and Refunding Mortgage Bonds (of which $43,131,500 will be outstanding upon completion of the present financing ) 
are secured by direct mortgage lien on the plants and properties of the company, valued at over $63,000,000, based on an 
appraisal made by Messrs. Ford, Bacon & Davis in 1921, with subsequent additions at cost. The mortgage is a first lien on 
the greater part of the company’s property; on the remainder it is subject to $2,731,000 divisional bonds outstanding under 
closed mortgages. All these divisional lien bonds must be paid at maturity and not extended. 


PURPOSE OF ISSUE 


The proceeds of these Series D Bonds will be used to provide funds in connection with the purchase of important electric 
power and light properties in Ohio, to reimburse the company in part for capital expenditures already made under the terms 
of the mortgage, and for other corporate purposes. 

EARNINGS 


Gross and net revenues have steadily increased. During the three-year period ended April 30, 1926, as shown below, annual 
gross earnings of all properties owned, including those about to be acquired, increased $1,857,205, or over 14%, and total 
annual net revenue available for bond interest, after taxes, maintenance and depreciation charges, increased $1,048,552, 
or over 21%. 


Twelve Months Gross Total Net 
Ended April 30 Earnings Revenue 
1924 $12,646,083 $4,825,873 
1925 13,267,280 5,203,385 
1926 14,503,288 5,874,425 


Annual interest charges on the First and Refunding Mortgage Bonds to be outstanding on completion of the present financ- 
ing, including this issue of Series D Bonds, and on all underlying divisional bonds, amount to $2,539,480. The average of the 
annual net revenue, as shown above for the three years ended April 30, 1926, was equal to more than twice the amount of 
such interest charges. 

CONTROL BY AMERICAN GAS AND ELECTRIC COMPANY 


The entire common stock of The Ohio Power Company is owned by American Gas and Electric Company, which has paid 
dividends on its preferred and common stock without interruption for more than 15 years. The aggregate market value of 
the stock of American Gas and Electric Company is about $130,000,000 at current quotations. — 


The statements quoted above have been accepted by us as accurate but are in no event to be construed as representations by us. 


We offer these bonds for delivery if, when and as issued and accepted by us, subject to approval of legal matters by counsel, and to 
approval of the issue of the bonds by the Public Utilities Commission of Ohio. It is expected that delivery in the form of temporary 
bonds of the company or interim receipts of Dillon Read & Co. will be made on or about July 7, 1926. 


Price 93 and Accrued Interest. To yield 4.95% 


The above is subject to a circular, containing further 
information, which may be obtained upon request 


Dillon, Read & Co. 


Lee, Higginson & Co. Continental and Commercial 
Trust and Savings Bank 











JAMES E. ALLISON & CO. 
CONSULTING ENGINEERS 


Specializing in Utility Rate Cases and 
Reports to Bankers and _ Investors 


1017 Olive Street St. Louis, Mo. 













Ambursen Construction Co. 
Incorporated 
AMBURSEN DAMS 
Hydroelectric Developments 
Water Supply and Irrigation Dams 

DAMS ON DIFFICULT FOUNDATIONS 

Grand Central Terminals. New York. 
Kansas City, Mo. Atlanta, Ga. 


BARFOED & GIBSON 
CONSULTING ENGINEERS 


Hydroelectric Developments 
Transmission Systems 
Electrochemical Applications 


1901 Hobart Bldg... SAN FRANCISCO, CAL, 











BATTEY & KIPP 


Incorporated 
ENGINEERS 
Power Plants, Electrification De- 
velopments, Industrial Plants 
Railway Shops and = Terminals, 
Design, Construction, Investigations, 
Appraisals. 
231 S. LA SALLE ST., CHICAGO 


BLACK & VEATCH 


Consulting Engineers 


Water. Steam and Electric Power Investi- 
gations. Design, Supervision of Construc- 
tion, Valuation and Tests. 

307 S. Hill St., Los Angeles, Calif. 

3h) West 14th St., New York City. 
Mutual Building, Kansas City, Mo. 


Business Research Corp. 
INDUSTRIAL ENGINEERS 


Organization—Methods—F acilities 
Personnel 


79 WEST MONROE STREET, CHICAGO 








BYLLESBY 


ENGINEERING AND MANAGEMENT 
CORPORATION 


231 S. LaSalle Street 
New York 


Chicago 


Tacoma 


EDWARD J. CHENEY 
ENGINEER 
Public Utility Problems 


For several years Division Chief with 
up-state New York Public Service Commission 


61 BROADWAY NEW YORK 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 

























ELECTRICAL WORLD 


M. J. DALEY & CO., INC. 


SPECIALIZING IN THE CONSTRUCTION OF: 
Railroad Electrification. 
Transmission Systems. 
Power House and Sub-Stations, 
Electrical Installations 
264 Main St.. 25 W. 43rd St., 
Springfield, Mass. New York, 


WILLIAM J. DANZ 


ELECTRICAL CONSTRUCTION 


Transmission and Distribution Lines, Sub- 
Stations and Outdoor Equipment. Expert on 
Steam Railroad Electrification Projects. 


73 Como Ave., Buffalo, N. Y. 





DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Power Plants, Sub-Stations, Transmission Lines, 
Industrial Plants, Examinations and Reports, Valua- 
tions, Management of Public Utilities. 

1600 Walnut St.. Philadelphia 


New York City Chicago 





ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
supplies, Materials of Construction, Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories, 


80th St. and East End Ave., New York 











FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and.Steam Power Plants 
Difficult Dam Foundations 








FORD, BACON & DAVIS 


Incorporated 
ENGINEERS 
115 Broadway 
NEW YORK 


Philadelphia Chicago San Francisco 











FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, IIl. 


GANNETT, SEELYE & FLEMING, 
ENGINEERS, Inc. 
Engineering, Appraisals, 
Construction, Management 
Harrisburg, Pa. New Orleans, La. 
52 Wall St., New York 








HARPER & TAYLOR 


Incorporated 
ENGINEERS 


Bankers Trust Bldg., Philadelphia 
Niagara Falls, N. Y. 








Monadnock Bldg. 


325 So. New Jersey St., Indianapolis, Ind. 





Construction — Management— Valuation 


Design —TRANSMISSION LINES— Buiia 





730 W. Monroe St., 
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L. F. HARZA 


HYDRO-ELECTRIC ENGINEER 


Chicago 








HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines 
Substations 











IVES & DAVIDSON 


ENGINEERS 





PUBLIC UTILITY PROPERTIES 








15 Park Row, New York 





GEORGE H. KNUTSON 


FINANCIAL ENGINEER 
PUBLIC UTILITIES AND INDUSTRIALS 
Financing Experting Consulting 


Harris Trust Bldg., 111 W. Monroe St., 
Chicago, Illinois 


KREHBIEL COMPANY 


Specializing in Power Plants, 
Transmission Lines, 
Distribution Systems 


Chicago 


WILLIAM S. LEE 
E. 


Mem. Am. Soc. C 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte, North Carolina 





E. S. LINCOLN 


Consulting Electrical Engineer 


Designs Investigations Reports 


Electrical Research Laboratory 


534 Congress St., Portland, Maine 


McClellan & Junkersfeld 


Incorporated 
ENGINEERING AND CONSTRUCTION 
Power Developments, Industrial Plants 
Examinations, Reports, Valuations. 


New York: 68 Trinity Place 
Chicago St. Louis 


The Directory of Engineers in 
ELECTRICAL Wor LD is the recognized 
NATIONAL directory of responsible 
consulting electrical engineers serv- 


ing the electrical field. 
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DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electriec Developments, Water 
Irrigation, Drainage, Flood Control. 
New York City, 50 Church St. 


Supply. 


EDWARD T. MOORE 


Consuiting Engineer 


Design, Supervision. Advice, Reports, Ap- 
praisals. Industrial Plants, Substations, 
Power Plants Rate Schedules and Public 
Utility Rate Cases. Specializing in Electric 


Furnace Design 
500 Cahill Bldg.., 


and Equipment. 
Syracuse, N. Y. 


ARTHUR L. MULLEGREN 
CONSULTING ENGINEER 
Steam and Electric Power Plarts 


Public Utilities 
KANSAS CITY. MO. 


N. J. NEALL 


Consulting Engineer 


Electrical and Industrial Properties 


12 PEARL STREET. BOSTON, MASS 


OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 
Ice Making and Refrigeration 
Investigations and Reports 
112-114 West 42nd St., New York City 


FARLEY OSGOOD 


Consultant 
Design, Construction, Operation 
Inter-Connection 
of 
PUBLIC UTILITIES 
3ank of Commerce Building 
iu St., New York, N. Y. 


7878 Cable Address 









National 
31 Nass 





Telephon 


Rector 


Fargood 





NEW CARDS — Cancellations 


and changes of copy are effec- 
tive with the first issue of each 
month. 


PU 


Advertising— 


retaining good-will. 


Professional Cards— 


Your Card— 


now 
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as a builder of prestige and business standing is unquestioned. 
It is an immeasurable power in influencing new business and 


In this paper offer a highly appropriate type of publicity for 


the services of professional men in the Electrical field. 


should appear in this directory regularly. 


CLIP AND MAIL THIS COUPON ———————_____» 


. 
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ELECTRICAL WORLD 


PUBLIC SERVICE 
PRODUCTION COMPANY 


Design and Construct: Power Plants, 
Lines, Industrial Plants, Highways, Railread Shops 
and Terminals, Gas Plants, Commercial Buildings. 
Make Examinations, feports and Valuations. 


80 Park Place, Newark, N. J. 
















Transmission 




















W. EDGAR REED 


Consulting Engineer 


Designer of Electrical 
Estimates. Reports, Plans, 
and Supervision of Lighting, 
trial and Power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 


Machinery 
Specifications 
Railway, Indus- 


DWIGHT P. ROBINSON & CO. 
INCORPORATED 
Design and Construct 
Power Plants, Hydro-Electric Developments, 
Industria! Plants, Railroad Shops and Terminals. 
New York 
Los Angeles 


125 East 46th Street, 
Chicago 


SANDERSON & PORTER 


Engineers 


UTILITIES AND INDUSTRIALS 


Design Construction Management 
Examinations Reports Valuations 


Chicago New York 


PUBLIC 


San Francisco 





SARGENT & LUNDY 


Incorporated 
Mechanical and Electrical Engineers 
1412 Edison Bldg. 
72 West Adams St. 
Chicago, IIL. 





ScoFIELD ENGINEERING Co. 
Consulting Engineers 
Public Utility and Industrial Plants 
Design—Construction—0 peration— 
Investigations—Valuations. 
PHILADELPHIA 





J. E. SIRRINE & COMPANY 

ENGINEERS 
Mills: Hydro-Electric 
Products Plants; 
General Warehousing; 
Steam Power Plants; 


Textile 

Tobacco 
and 
ing; 


Developments, 
Cotton, Tobacco 
Industrial Hous- 
Steam Utilization. 


Greenville 
South Carolina 


Chattanooga 
Tennessee 





If it is not there 
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SPOONER & MERRILL 


Consulting Engineers 


Utility and Industrial Reports, 
Design, Supervision, Appraisals 





425 Powers Bldg., Grand Rapids, Mich. 
1012 Harris Trust Bldg., Chicago, Il. 
Consulting Engineer 
Railways—Power Plants . 
Industrial Power and Illumination 
Transmission Lines, Appraisals and Reports 


618 Dwight Bldg.. Kansas City, Mo 





STEVENS & WOOD 


INCORPORATED 
Engineers and Constructors 


120 BROADWAY, NEW YORK 
YOUNGSTOWN, O. 


PERCY H. THOMAS 


CONSULTING ENGINEER 
POWER 
DESIGN, SUPERVISION, ADVICE 


120 Broadway, New York City 


MASA. TOMATSURI 


Consulting Electrical Engineer 


Specialized adviser to American Manufac- 
turers intending to export to Great Britain 
and Europe. 

6 Lloyd’s Avenue 


London, E.C.3 







The J. G. White 
Engineering Corporation 


Engineers—Constructors 
Oil Refineries and Pipe Lines, Steam and Water Power 
Plants, Transmission Systems, Hotels. Apartments, 
Office and Industrial Buildings, Railroads. 


43 Exchange Place New York 





WOOD & WEBER, INC. 
ENGINEERS AND BUILDERS 


Reports, Appraisals, Designs, 


Construction and Operation 


507 Tramway Building Denver, Colo. 


Professional Directory Department 
ELECTRICAL WORLD 
10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and other data for 
advertising in your PROFESSIONAL 
DIRECTORY. 


CUCU 
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POSITIONS VACANT 





1924-25 Electrical engineering graduates to 
be trained for sales positions; several 
openings exist for men of exceptional 
ability. The Electric Controller & Manu- 
facturing Co., 2700 E. 79th St., Cleve- 
land, Ohio. 





ELECTRICAL engineer, automatic  sub- 
station experience for designing and 
checking large public utilities corporation 
in the central west. P-245, Electrical 
World, Star Bldg., St. Louis, Mo. 

ELECTRICAL engineer college graduates, 
with 1 or 2 years’ test department experi- 
ence or equivalent in summer work, who 
desire to work their way into the engi- 
neering department of a large light and 
power utility. Location, New York City. 
Weekly rate $30.00 to $35.00. P-241, 
Electrical World, Tenth Ave. at 36th St., 
New York. 








ENGINEERING executive wanted, tech- 
nical graduate, with not less than ten 
years’ experience in public utility work, 
or the equivalent. Steam and hydro 
plants and transmission, distribution and 
public relations. Location Middle West. 
Give experience and send photo in_ first 
letter. P-204, Electrical World, 7 So. 
Dearborn St., Chicago, Il. 








FOREMAN and assistant foreman relay 
maintenance, having at least three years’ 
experience with large utility company. 
College education preferred but not neces- 
sary. State age and when available. Lo- 
eation, New York City and _ vicinity. 
Weekly rate assistant foreman $37.00 to 
$45.00, foreman $45.00 to $50.00. P-240, 
Electrical World, Tenth Ave. at 36th St., 
New York. ess 

GRADUATE electrical engineer wanted, ex- 
perienced in modern distribution design 
and engineering on both overhead and 
underground systems, Ideal working 
conditions. State salary expected. P-227, 
Electrical World, Tenth Ave. at 36th St., 
New York oe a 

LARORATORY assistant, with knowledge 
of A.C. and D.C. theory, technical gradu- 
ate preferred, for laboratory of Meter 
and Test Dept. of Utility operating In 
New York and Pennsylvania. State age, 
education, salary expected, experience 
and when available. P-234, Electrical 
World, Tenth Ave. at 36th St., New York. 

METERMAN with experience in testing 
A.C. single and polyphase meters. Give 
experience in detail, age and salary ex- 
pected. A good opportunity. The 
Connecticut Power Company, Middle- 
town, Conn. 











RELAY testers, one year or more experi- 
ence in generating or substations or high- 
tension installations. Must have ability 
to read blue prints and make _ wiring 
checks Technical school education and 


a knowledge of alternating current 
theory necessary. Age, 21 to 30. Loca- 
tion New York City and _ vicinity. 


Weekly rate $30.00 to $40.00. P-239, 
Electrical World, Tenth Ave. at 36th St., 
New York 

WANTED—Young electrical engineer with 
two _or three years’ test experience since 
graduation, for work in connection with 
a.c. and d.c. motors and control ap- 
paratus. Minimum salary $2,400. Loca- 
tion near New York City. Excellent op- 
portunity for first-class ambitious young 
man. Give age and full record of train- 
ing and experience. P-231, Electrical 

World, Tenth Ave. at 36th St., New York. 








EMPLOYMENT SERVICE 


EXECUTIVES, engineers, find our  in- 
dividual, confidential service effective in 
making new connections. Personally 
planned by Mr. Jacob Penn, the eminent 
employment authority, known to leading 
business men throughout America. Re- 
fund agreement protects you. Not 
agency. Jacob Penn, Incorporated, 305 
Broadway, New York. 
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BE A METER ENGINEER 


Get in the new profession. We can teach you 
meter engineering by mail at your own home dur- 
ing spare time. Successful graduates everywhere. 

Earn $3,600.00 a Year 

Central stations must have Electrical Meter En- 
gineers. They pay high salaries. Write today. 
Just your name and address on a postal and we 
will send you full particulars free. Ft. Wayne 
‘orre e Sch 6, Ft. Wayn 
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‘¢SEARCHLIGHT”’ RATES 
Electrical World 
UNDISPLAYED: 


Positions Wanted—4 cents a word, minimum 
charge—75 cents an insertion. 

Positions Vacant aud other classifications— 
8 cents a word, minimum charge $2.00 an 
insertion Allow 10 words for box address. 
No additional charge for forwarding replies. 

Discount of 10%. for payment in advance on 4 
consecutive insertious of undisplayed adver- 
tisements 

Proposais—40 cents a line. 


DISPLAYED: 


Space is sold by the “‘inch,’’ with 30 inches to a 
page. (An “inch’’ measures approximately a inch 
high by 2 4% inches wide.) Rates are from $5.00 to 
$3.50 an inch, depending on the total space used. 
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EMPLOYMENT SERVICE 








IF YOU are qualified for position between 
$2,500 and $25,000, and are receptive to 
negotiations for new connection, your re- 
sponse to this announcement is invited. 
The undersigned provides a thoroughly or- 
ganized service, established sixteen years 
ago, to conduct confidential preliminaries, 
and assist the qualified man in locating 
the particular position he desires. Not 
an employment agency. Retaining fee 
protected by refund provision, as stipu- 
ated in our agreement. Send name and 
address only for description of service. 
R. W. Bixby, Inc., 262 Main Street, 
Buffalo, New York. 





POSITIONS WANTED 





AS general foreman or assistant superinten- 
dent on high tension line work, tower or 
pole, age 37, 18 years’ experience. PW- 
203, Electrical World, Tenth Ave. at 36th 
St., New York. 








CABLE splicer capable to take charge of 
pulling in gang or splicers, 15 years’ 
experience. PW-249, Electrical World, 
Tenth Ave. at 36th St., New York. 

COMMERCIAL operating manager, with 10 
years’ operating experience, desires po- 
sition. Can give best of reference. PW- 
242, Electrical World, 1600 Arch St., 
Phila., Pa. 

ELECTRICAL engineer, technical graduate, 
1922, age 25, married. Westinghouse en- 
gineering training. One year installation 
of electrical equipment. Also good main- 
tenance experience, desires position with 
industrial or public utility plant. PW- 
217, Electrical World, Guardian Bldg., 
Cleveland, Ohio. 








ELECTRICAL engineering graduate, four 
years’ varied experience with Westing- 
house and as assistant electrical superin- 
tendent of large steel company, desires 
similar position with industrial plant or 
central station. Would also consider 
sales engineering. Excellent references 
from former empioyers. PW-205, Elec- 
trical World, Tenth Ave. at 36th St., 
New York. 

ELECTRICAL engineer, technical graduate, 
with 15 years’ varied experience in charge 
of distribution and transmission lines, 
substations and power plant operation, 
maintenance and construction, open for 
position with utilities company. PW- 
206, Electrical World, 7 So. Dearborn 
St., Chicago, Il. 
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UNIVERSITY PLACEMENT BUREAU 


154 Nassau St., New York City 
Phone Beekman 1572 
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POSITIONS WANTED 


ELECTRICAL engineer, age 38, American, 
with 16 years’ experience on switchboard, 
sub and generating station design and 
installation. Had responsible charge of 
drafting department. Work on present 
contract nearing completion. Available 
for position as engineer, charge of draft- 
ing room, or design office in field. Tech- 
nical education. Box E, Manor, Pa. 

ELECTRICAL engineer, age 2, with 16 
years’ experience in design and manu- 
facture of small electric motors with two 
of the largest companies. At present 
employed. PW-246, Electrical World, 7 
So. Dearborn St., Chicago, Il. 





ELECTRICAL engineer, desires position 
with utility or corporation. Technical 
graduate with sixteen years’ electrical 
design, construction and operating ex- 
perience. Ten years in executive posi- 
tions. Satisfactory references. PW-248, 
Electrical World, Tenth Ave. at 36th St., 
New York. 

ELECTRICAL—Mechanical engineer, sub- 
station, power and industrial plant design, 
coal and ash handling, combustion, heat- 
ing and ventilating. PW-247, Electrical 

World, Tenth Ave. at 36th St., New York. 








ELECTRICIAN, 13 years’ experience on 
a.c. and d.c., desires position as foreman 
or general electrical repair man. Mar- 
ried, age 31. PW-215, Electrical World, 

Tenth Ave. at 36th St., New York. 








EXPERIENCED engineer desires investi- 
gational work, preferably of development 
or laboratory research type; ability tested 
in many ways; reports on problems re- 
quiring analytical ability, originality, and 
resourcefulness, and the supervision of 
others, most satisfactory. PW-250, Elec- 
trical World, Tenth Ave. at 36th St., New 
York. 





I.C.S. 1925. Graduate electrical engineer 
desires position in line with his ability, 
has had 8 years’ practical experience. 
PW-232, Electrical World, Tenth Ave. at 
36th St., New York. 





I.C.S. graduate desires position with indus- 
trial concern. Have experience as 
winder, factory maintenance and power 
house operation. Married, age 31. Lo- 
cation immaterial. PW-243, Electrical 
World, Tenth Ave. at 36th St., New 
York. 





METERMAN, technical graduate, five 
years’ experience with A.C. and D.C. 


meters and instruments. Good references. 
Available on reasonable notice. PW-211, 
Electrical World, 7 So. Dearborn St., Chi- 
cago, Ill. 





POSITION as teacher in physics, mathe- 
matics, electrical engineering, mechanical 
drawing and possibly other subjects in 
college or high school. Worked at Bu- 
reau of Standards for several years. At 
present candidate for Ph.D. degree. 
PW-216, Electrical World, 1600 Arch St., 
Phila., Pa. 











SALESMEN WANTED 
a 
Salesman 


Wanted for electrical control apparatus. 
Must have practical experience or tech- 
nical training. Exceptional opportunity. 
SW-251, Electrical World, 7 So. Dear- 
born St., Chicago, Il. 


SPUCOPUCUAUUUUCUAUAEAEEERENananeauenacunnonossnnecseonccscusecennsenssenseennuaneneasnneneuananensananenaee. 


WANTED 


SALESMAN 


For New York City District. An old 
established manufacturing company wants 
high grade _ forceful, reliable salesman 
familiar with electrical construction and 
well acquainted with Electrical Contractors 
and Jobbers. 


Compensation $75.00 weekly, against com- 
mission. 


Permanent. State age, previous employ- 
ments, if married, etc. 








AS-244, Electrical World 
Tenth Ave. at 36th St., New York City 


E 
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ELECTRICAL ENGINEERS AND EQUIPMENT /|; 
801-807 Williams St. NorthBergen, N 





MOTOR GENERATOR SETS 


300 kw. 250/500 v. 3 ph. 60 cy. 2300 v. Westing~ 
house synch. motor generator set. 


1— 200 kw., 600 rev ., 125 v., G. E. gen. dtr. conn. to 
2)0 kw., 3 ph., 60 ey. 440 Vv. westghse. synenron- 
ous motor, complete. 

1—250 kw. 250 v. G. E. Generator 3 ph. 60 cy. 
2200 v synchronous motor. 

1—100 kw. 250 v. D.C 2300/440 A.C.G.E, syn. 
motor generator set. 

100 kw. 250 v.Gen. 900r.p.m 2200 synchronous 
motor, 

1—75 kw. 250 v. Generator 3 ph. 60 cy. 2200V., 
synchro nous motor. 

1—37 \&%-kw., 900 rev., 110 v., D.C., on same base 
with 60-hp. Lincoln, 220 v., sq. cage motor. 


10-20.25-40 kw. 125 v. Exciter Sets. 
10-20-30 kw. Balancer Sets 
7—4} H.P. Battery Charging Sets. 
TURBINE 
1—400 kw. 3600 rev. 3 ph. GO cy. 
Chalmers Barometric Condenser. 


ENGINE GENERATOR SETS 





2300 v. Allis- 


1—200 kw. 250 v. D.C. Gen. connected to ALis- 
Chalmers 18x36 right hand Corliss Engine. 

1—150 kw. 200 rev 125/250 v. 3 wire G. E. 
engine type (generator only) 

1—100 kw 125 v. 2 wire D.C. Westinghouse 
R.H. gen. conn. to Harrisburg std tand. cud 
11x18x13 engine 275. r.r.m. complete. 

1—75 kva. General Electric 257 rp.m 3 ph. 


conn. engire generator 


240 v. dir. 


60 ecy., 440/2300 v., dir 
1—60 kva. G. F. 300 rev. 
Harrisburg 13x12 cngine. 


conn. to 


1—40 kw. 250 v. D.C. West.-Lycoring-simple 
325. rpm. complete 

1—?0 kw. 125 v. D.C. Gen. Elec. Marine Set. 
305 r.p.m 

TRANSFORMERS 

1—5000 kva- 3ph OISC outs geen tenes Vv. 
Delta. H. T. 22000 11000 V L 

1—25 kw. G. E. type H. oil cooled “i “0-220/110 v. 
brand new 

3—75 kw. Maloney transformers R.F. single phase 
60 cy. oil co led indoor—2200/ 220-110 v. 


SALESMEN WANTED 


Sales Manager 

Position available with long 
manufacturing company. Executive 
ability and successful experience in 
handling salesmen and manufacturers’ 
representatives essential, Must under- 
stand problems of selling to utilities and 
large industrial plants. Should prefer- 
ably be electrical engineer familiar with 
electrical transmission and distribution. 
All correspondence will be considered 
confidential. SW-236, Electrical World, 
7 So. Dearborn St. ,Chicago, IIL. 


REPRESENTATIVES WANTED 


High Class Electrical Sales Representatives 

wanted by the undersigned who are man- 
ufacturers of carbon, graphite, electro- 
graphitic and metallic brushes for motors 
and generators, also general line of car- 
bon specialties. Exclusive rights given 
to each of territories on liberal straight 
commission sales proposition. Specify in 
detail past engineering and sales experi- 
ence. Application by letter. Pure Car- 
bon Company, Wellsville, N. Y 





| 


established 














REPRESENTATIVES AVAILABLE 


English Representation 

Managing director of leading English im- 
porters of electrical materials, now 
traveling in United States, would be glad 
to communicate with manufacturers of 
alloys for electric wires and similar ap- 
paratus. Address G. W. Sheldon & Co., 
115 Broad Street, New_York City. 


~ Manager Director of Leading ng English 
Importers 

electrical materials, now traveling in 
United States, would be glad to communi- 
cate with manufacturers of asbestos 
covered copper wires and similar specialty 
insulations. Address G. W. Sheldon & Co., 
115 Broad Street, New York. 


PATENT ATTORNEY 


I'atent-Sense. Valuable book (free) for in- 
entors seeking largest deserved profits. 
Write Lacey & Lacey, 768 F St., Wash- 
ingion, D. C. Established 1869. 





of 














Telephones; Palisade 2600-2601 


A. C. GENERATORS 





No. Kw Rpm. Volts Ph. Type 

1 300 450 2300 3 G.E. P. 

3 150 900 2300/440 G.E 

2 150 600 220/440/220 3 Wagner 

1 75 900 2300 os a 

1 125 690 2300 3 G.E. 

2 100 900 2300 $ GC.Hk PP. 

A. C. MOTORS—25 CYCLE, 3 PHASE 
No Hp. Volts Rpm. Type 

1 125 440 480 Westg. CCL 
2 150 440 480 Westg, CCL 
A. C. MOTORS—3 PHASE, 60 CYCLE 
No. Hp. Rpm Volts Type 

1 500 360 220/440 Westg. HF. sl.rg 
1 400 450 2200 G. hk. synch 

1 300 300 2200 Westghse. synch. 
1 250 600 440 G. E. ATI, PB 

1 200 600 2200 Westg. C. W. 

10 200 514 2300/440 G. E. synch. 

4 200 900 2300 440 G. E. sy chronous 
1 180 400 440/2300 Burke sl.cr. 3brg. 
2 175 600 220 /440/2200 Wagner synch 

2 150 90 2300 440 G. E. sy nchronous 
1 150 900 2300 G. E. synch. 

1 150 600 G. E. synch 

1 150 600 Westg.sq. Cage 

1 150 600 G. M T. sl. ring. 
1 159 600 G.E. sl. ring. 

1 100 257 G. E. syneh. 

1 100 900 G. E., synehr. 

l 75 600 G. E. sq. cg. 

1 75 720 Westg ,C.W 

1 75 490 Allis-Chal. S. R, 
1 75 1800 G. E. sq. cage. 

1 75 900 G.E_ KT. 

1 60 1200 G. E. el. rg 

5 50 900 G. E. sq. eg 

1 50 900 G.E. B 

i 40 1700 220/440 Westc. sl. rz. 

1 35 1200 220 Cr.-Wh. synch 
1 25 1200 440 G.E. . 

1 25 900 220 West C.8. 

1 10 900 220 Westc. HF 

1 7% 900 220/440 G.E. MT. 

2 2 1800 220/440 G. Ff 


2 Phase Motors on request) 


EDUCATIONAL 


Bliss Electrical School 


Condensed course in electrical engineering. 
Complete in one year. For men of char- 
acter, ambition and limited time. Theor- 
etical principles and practical applications 
of electricity. Mathematics, steam and 
gas engines, mechanical drawing, exten- 
sive shop work. Construction, installa- 
tion, testing. Fireproof dormitories, din- 
ing hall, laboratories, shops. Established 
1893. Send for catalog. 536 Takoma 
Ave., Washington, D. C. 








OFFICIAL PROPOSALS 
July 





Bids: 20. 


Electrical Equipment for 
Holland Tunnel 
New York, N. Y. 


Sealed bids will be received by the New 
York State Bridge and Tunnel Commis- 
sion and New Jersey Interstate Bridge and 
Tunnel Commission at the office of the 
Commissions, Room 3004, Woolworth Build- 


ing, New York City, until 1:30 o’clock p.m. 
(Eastern Standard Time), Tuesday, July 
20th, 1926. 


For furnishing and installing equipment 


for lighting the tunnels, approaches, plazas 
and ventilation buildings; also furnishing 
and installing traffic signals, telephones, 


switchboards for control of oil switches and 
motors, control and power wiring, 440 volt 
truck type oil switches, distribution trans- 


formers, operating and protective relays, 
carbon monoxide recording apparatus, a 
complete supervisory system and miscel- 


laneous equipment, known as Contract No. 
19 of-the Holland Tunnel. 
At the above place and time the bids will 


be publicly opened and read. The award of 


the contract, if awarded, will be made by 
the Commissions as soon thereafter as 
practicable. The Commissions reserve the 


and all bids. 


right to reject any 
Hundred Thou- 


Bonds in the sum of One 


sand ($100,000) Dollars each to the State 
of New York and to the State of New 
Jersey will be required for the faithful 


performance of the contract. 


me 





= 

-_— 

D. C. GENERATORS—250 VOLT = 
No. Kw Rpm. Type = 
1 75 450 Diehl = 
1 50 600 Westz. = 
1 . 30 1000 Westg. = 
3 21 1250 Sprague — 
= 

(Smaller sizes on request) - 

= 

~- 

D. C. GENERATORS—i25 VOLT = 

» = - os -_ 

5, 10, 20, 22, 35, 50, 75, 2-100 kw. = 

— 

- 

D. C. MOTORS—230 VOLT = 

- > ° — 
No. Hp. Rpm. Type — 
! 150 1100 West. SK = 
1 100 625 Westg or ~ = 
1 90 470 Ge CL a 
1 80 50 Allis-Chalmers = 
4 75 475 Westg. type S = 
1 75 850 Dient = 
1 50 560 Westinghouse SK — 
1 50 200 Dk hl = 
1 50 650 “pracue al 
1 40 400 Diehl = 
1 40 1300 Die} 1 = 
1 35 200 Die 1 = 
1 35 700 Cr. Wheeler = 
1 35 420 Dieh1 = 
1 30 500 Dieh] —_ 
1 25 600 Sprague = 
20 605 Die'.l = 

1 20 200 Diehl = 
1 20 900 Dieh! — 
1 15 1050 cr. W neat CM = 
1 15 925 G. E. ve 
1 10 375/750 Westg. ven. sp. — 
10 10 1350 Rochester = 
1 7% 1150 Sprague C one 
1 5 1200 G.E. RC = 
1 3 1200 G.E. CVC = 
(Smaller sizes on request) = 

-_ 

D. C. MOTORS—125 VOLT = 

-_ 

1 20 650 G.E _ 
1 15 775 SK Westg. = 
1 5 700 Diehl = 
3 3 1100 G.k oe 
2 3 170 G. E. = 


OFFICIAL PROPOSALS 


No bids will be received or considered 
unless accompanied by two certified checks 
upon a National or State Bank or Trust 
Company, satisfactory to the Commissions 
and located in New York City or the cities 
of Newark or Jersey City in the sum of 
Twenty Thousand ($20,000) Dollars each, 
one payable to the order of the “Comptroller 
of the State of New York,” and the other 
to the order of “The New Jersey Interstate 
Bridge and Tunnel Commission.” 

The time allowed for the completion of 
the work is seven (7) months after the date 
of the delivery of the contract. 

Books containing forms of invitation to 
bid, proposals, contract, specifications, bond, 
contract drawings, etc., can be purchased 
at the office of the Commissions for the 
sum of $5.00, payable in cash. 


New Jersey Interstate Bridge and Tunnel 
Commission. 
THEODORE BOETTGER, 
Chairman. 
New York State Bridge and ‘Tunnel 


Commission. 
GEORGE R. 
Chairman. 


DYER, 


U. S. Government 


DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. C., 
June 8, 1926 SEALED PROPOSALS will 
be opened in this office at 3 p.m., July 7, 
1926, for remodeling the electric passenger 
elevator in the U. S. Post Office and Court 
House, Shreveport, La. Specifications may 
be obtained at this office in the discretion 
of the Supervising Architect. Jas. A. Wet- 
more, Acting Supervising Architect. 


TREASURY 





U. ENGINEER Florence, 
Ala. Sealed proposals will be received 
here until 11.a.m. July 20, 1926, and then 
opened, for furnishing, delivering and erect- 
ing transformers, high tension switching 
equipment,~ structures and aecessories for 
Wilson Dam, Tennessee River. Further in- 
formation on application. 


Ss. OFFICE, 
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America’s Bargain Center for Blectricai et 


best new ones. 


GREGORY HI-GRADE-REBUILT ELECTRIC MOTORS can be bought at a decided saving, yet giving the same service as the 
We have them in practically ali sizes and for all different kinds of current, both direct and alternating. We spe- 


cialize in prompt shipments from stock, having a half-million dollar stock on our floor at all times, mostly all overhauled and 


crated for immediate delivery. 





3 phase, 60 cycle motors in stock, 


Qu. Hp. Speed | Qu. H.P. Speed que H.P. Oo 
‘ 1 25 y estinghouse, type C 8, SDs Kniwveoe 69 Ww egtinghouss, type CW, 220 v, slip-ring. 1200 
. © 4s controller aud 1 25 E., type KT, 220V...... ss. 2sls. 600|1 60 G. E,, form M, 440 v., slip-ring......... 900 
sesietnnes — 1740|2 25 Ww estinghouse, type c DMR Sere oo 580|3 60 G.E., type M1 , 440 v., slip-ring...... «» 720 
¢ 0 Oh ements tbe: 1200 | 2 30 Cleveland, type M, 220'v.............. 3600] 1 60 G.E., form K, 220V................05 600 
2 20 Westin house, type CS, “S56 semper hae 1160; 1 30 Fairbanks: orse, type BV, 220 v., siip- 1 62 G. z.. form M, 220 v., slip-ring, variable 
| 3 AueCusimers Gees. 20%...” 1140 RD SR a et 1200 speed’ (intermittent duty), for crane or 
| + eae” t ype CCL. 440 v., with 1 30 Allis-C halmers, type AN, 440 v., double (gS apa tai pie aR 1200 
C-H Bull, 9620, push buttont ype. auto- I 0d: oes eats ni mee nee 1160] 1 75 Allis-Chalmers, type ANY slip-ring 220 v. 1750 
matic starte Dp 7 1120} 1 30 Westinghouse, type CW,'220 v, slipfring 1160 | 1 75 Westinghouse, type CS, 220 or 440 v., 
2 20 G for K. iter oe 5 900 1 30 Wagner, type BP, 440 v......... 1140 direct-coupled to Sturtevant, horizontal 
5 20 G. = , ty KT 220 v. all tesa 900} 1 30 Allis-Chalmers, type AN, 220 V., induc- discharge, centrifugal pressure blower, 
1 20 GE aes M, '220 Ves iipvin...... 900 tion motor, direct-connected to American capacity 10,000 cu. ft. air per minute.... 1750 
2 20 Westinghouse, type G8, 220V......... 860 Well Works, single stage, centrifugal 1 75 G.E., type TRB, 220 or 440 v., revolving 
l 20 Ww . stingho —% 700 CCL, 220 v $e ump, capacity 470 gals. per min....... 1130 field, synchronous motor.............. 1200 
$ 20 GE. form kK, 300v.” ‘serttt 99011 30 Westinghouse, type CS, 440 Vv... 022222: 860| 1 75 Westinghouse, typeCX,440v.......... . 850 
; 0 OE wus: "srts* 95911 30 Westinghouse, type CCL, 220v........ 840} 1 75 Fairbanks-Morse, type BV, 440v.,slip-ring 690 
1 20 GE. form K. 440 v., with C-H Bull, 1 30 G.E., form K, 440 v. esseses 720] 1 (75 Westinghouse, type CW, 220 v., slip-ring 435 
r 96 20, oan ty yvtcmatic stareer 720|2 32 Westinghouse, type CX, 440'v...°°.°! 580] 1 100 G.E,, form KT, 220V..........+see08 - 900 
1 20 G. bush utton type, au —" 20 | 3 30 Alllis-Chalmers, type AN (40°), 440'v.... 575] 1 100 Crocker-Wheeler, 440 v.00 00.000 0007, 865 
| 3 ia pe GS 220v.....11. 875] 1 35 G. E. form M, 220 v., slip-ring...... 900 | 1 100 Gould, form M, 220v., slip-ring......... 800 
; ewe Wes ee Ran G RAB 5 900 | 1 35 G. E., form K’ 440 v:, induction motor, 1 135 §=Wentinghoase, type CW, S200 v_, aipzing S15 
| ao ~~ n El v. bes wae * °°? 1200 direct-connected to ‘American, single 1 150 Electric-Machinery, revolving field, 22 
| 2 G = = . er c, type ooh, Vececeee 1300 stage centrifugal pump, capacity 1,600 volt, synchronous motor............... 900 
i 35 Ww ti te Ce L230" tedgpiist Sc. ont ea 870| 2 150 Fairbanks-Morse, type BV, 220 v., slip- 
| 3 woe BE 230 v Bagh Svs 900 | 1 40 . E., form K, 220 v. . 1200 ring, constant speed (short shaft for di- 
§ 3 G ae tt eK, 230 Views ssseeevevere 900|1 40 G. E., type MT, 220 V., new, slip-ring..| 1200 TOOPOOMDOBUOD), 0005 050 cccctcvcccced 600 
4 Be orm V. roe nesoerens 2 1 40 Westinghouse, type CW, 220 v. , olip-ring 1160} 1 200 G.E., form K, 2800 V........-cccccees 900 
4 25 G.E., type KT, 220v.. 900} 1 40 Westinghouse, type C8, PRES has 1160] 1 200 G. E., form M, 4000 v. (Y) or 2300 v. — 
1 25 G.E., type KT-346 (55°), 220 v. « "special 2 40 G.E., type MT, 440 v. aipring & new... 720 (Delta), slip-ring, constant speed. 600 
totally SEs nk by .0 Saeco nes stcbaeen 900 | 1 40 Westinghouse, type CS, 220 v ..... 695 | 1 240 G.E., type ATI, revolving field, 2300'v.. 
1 25 E., type KT- 346 (55 5°), ‘2s 20 v. onpte- 1 40 Westinghouse, type CX, 220v.......... 580 synchronous motor (with short ‘shaft for 
sion proof—totally enclosed... 900 | 2 40 Westinghouse, type CX; 440v xn ae 4 direct-connection) ...........ccececers 514 
5 25 Westinghouse, type CS, 220v.......... 860 |1 50 G.E., type MT, 2200 Vv. slip-ring. |.) ! 900} 1 250 Westinghouse, typeCX,440v.......... 850 
25 Crocker-Wheeler, 440 v., with C-H Bull, NOTE:—We have Oil circuit breakers, drum starters and | ! 300 > os {ype I, form M, 440 v., slip-ring 1200 
9620, push button type, automatic —_ resistance for all motors slip-ring50 H.P. and larger. 2 300 Gen ae tei pe ATI, revolving field, 2300 
< starter......... Peis 850 1 50 Westinghouse, type CS, 220 v oe . 870 v., synchronous motor (with short shaft 
1 25 Westinghouse, type C ICL, 220... . 850] 1 50  Allis-Chalmers, type AN, 440v.... 860 for direct-connection) .......eeeeeeee0s 
1 25 G. E., form —_ 220 v. oS, 9 variable 1 60 G.E., form K, 220 v a 1800 es ea ans 514 
speed.. 840 | 1 60 Allis-Chalmers, type AN, 440v......... 1750 220 or 440 volts...... na kek dakeme: . 


Note—We have an equally large stock of direct current motors—all kinds, sizes and makes. 


This is only a partial list of our stock—send for our monthly bargain sheet, showing complete description of all machines with net 
prices. High grade motors, generators, transformers, bought, sold, rented and exchanged. 


GREGORY ELECTRIC COMPANY 


Offices and Works: 16th, Lincoln and Wood Streets, Chicago, IIl. 
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FREQUENCY CHANGERS 
25 to 60 Cycle 


3—500 kva., General Electric Generator, 
cycle. Motor 6600 volt, 25 cycle. 


ROTARY CONVERTERS 


General Electric, 125-250 volt D.C., 25 cycle on A.C. side. 
2—400 kw., 2—750 kw., 2—1500 kw., 2—2000 kw. 


ALSO—25 cycle Transformers and 3 phase Squirrel Cage 
and Slip Ring Motors. 


Practically any equipment that a distribution system or an industrial 
Plant might require. 


W. C. Blair, Industrial Engineer 


KANSAS CITY POWER & LIGHT CO. 
Grand Avenue at 14th Street, Kansas City, Mo. 


2 


2400 volt, 621% 
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TRANSFORMERS 


60 CYCLE 


3—1000 kva, Westgh. 6600 vs. prim, to 2200 vs, 

3—500 kva. Gen. Elec. OISC, type H, 11060/10725/10450/10175 vs, prim to 
2400/2200 vs. secy. 

3—400 kva. Ft. Wayne 11000 vs. prim. to 220/440 vs. secy. 

3—333 kva. Fort Wayne, General Electric, type H, 13200/6600 vs. prim. 
with taps for 12870/12540/12210/11880—to 2300/4000 vs. secy. 

3—200 kva. Gen. Elec, 11500 volts prim. 2200 vs. secy. 

3—150 kva. Gen, Elec. 11000/22000 vs. prim. to 550/2200 vs. secy. 

3—150 kva. Gen. Elec. type H, 22000/20020 ys. prim. to 2300/1150 vs. secy. 

3—150 kva. Gen. Elec. 2200 vs. prim. to 120/240 vs. secy. 

3—100 kva. Gen. Elec. type H, 13800 vs. prim. 230/460 vs. secy. 

3—100 kva. Westyh. 6600 vs, prim, to 2300/2000 vs, secy. type S.K. 

4—100 kva. Westgh. 6600 vs, prim. to 440/220 vs. secy, 


ARCHER & BALDWIN, Inc. 


126 Liberty St., New York City 
Telephone—Rector 4025 
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me ELECTRIC SERVICE CO. 


Americas Used Transformer Clear ing House 


212 Walnut Street 





TRANSFORMERS 


WE BUY TRANSFORMERS 
WE REWIND TRANSFORMERS 
WE SELL NEW AND USED TRANSFORMERS 


Would you buy a new Transformer from the manufacturer that is not Impregnated? 
Then why should you have your Transformers rewound and not Impregnated? 

You Should Not—For it is recognized by all manufacturers today that a Transformer that is not Impregnated cannot stand up. 
We Impregnate all Transformers that we rewind—A Card will bring complete information and prices. 


Cincinnati,Ohio 
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200 
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150 220/440 
150 220/440 
100 440/220 


100 2200 
100 440/220 
100 550 
100 550 


75 = =6220/440 
75 220/440 
75 550 


35 550 
20 220/440 
20 220/440 
15 220/440 
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25 230 
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ject to prior 






TUT 





SOUOPPRRAAEAAAAAAMIANAEAU SAS USEEOLUAUIESAAA ARETE EEE TEAL, 


Eiavvennvavacnncevvennsaceeunegnennecneeanenucaneeuceveeaneetenacevncanecgnasuengnaneencenuavcnevceauenceenneanevsssanacaseueuueananaaeacangeancancennenuesceesgeanevneanecauevuuessesseeaseeeneareesuseseesesoueeseas ees eeneee eee eeN UNM EU EAL EAT enae Ao eaneeaeeaaanenneae een eeao nen eea eae neT nee eeN ne eN een eN NNN 





2: 200° 440 





ALDOCGUSAGDOESALIOGUCUSUOE OGG ASOASLALONSUDEASSUADUASY ASAE ASOUALASUSSOOOEOOLOSSOOOONSUASDASDONEONSOSELSSOONONOADONSOSOUSEDOSASEOORSSSSUSRANEDUEOOEUOCLSEOOECOOUNEE EES 


STEPHEN HALL & CO. 


Incorporated 


oa” bate Adams St’s,Hoboken, Se A = 


Slip Ring Motors 3-phase, 


TELEPHONES: New York Direct Wire: Recter 3891; 


New and Used Electrical Equipment 


60-Cycle 
Speed Make Type 
600 General Electric M 
600 General Electric M 
600 General Electric M 
720 General Electric M 
600 Genera! Electric M 
600 Genera! Electric M 
720 Genera! Electric M 
600 Genera! Electric M 
720 Genera! Electric M 
720 Genera | Electric M 
720 Genera! Electric M 
600 Genera 1 Electric M 
900 Genera | Electric M 
514 Genera | Electric M 
900 Gencra ! Electric M 
720 Genera | Electric M 
900 Genera | Electric M 
514 Genera } Electric M 
514 Genera | Electric M 
900 Genera | Electric M 
720 Genera | Electric M 
900 Genera | Electric M 
900 Genera! Electric M 
900 General Electric M 
720 Westinghouse CW 
900 General Electric M 
720 General Electric M 


575 


listed 


sale. 





DIREC T CURRENT MOTORS 


Crocker-W heeler Interpole 
Westinghouse 
Crocker-W heeler D 


Westinghouse s 
General Electric CLB 
Westinghouse SK 
Westinghouse Ss 
General Electric DLC 
Westinghouse Ss 
General Electric RC 
Crocker-W heeler I 


General Electric RC 


If your requirements are 








Squirrel Cage—3-phase, 60-Cycle Motors 


150 2200/440 720 General Electric K 
125 2200/440 720 # General Electric K 
100 440/220 720 General Electric K 
75 440/220 600 #£General Electric K 
75 440/220 720 General Electric K 
60 440/220 720 General Electric KT 
50 440/220 900 # General Electric K 
50 220/440 1200 General Electric K 
40 440/220 900 Genera! Electric KT 
35 440 220 600 General Electric K 
35 550 900 General Electric K 
35 220/440 900 General Flectric K 
30 220/440 1200 General Electric KT 
25 440/220 900 General Electric KT 
25 220/440 720 General Electric K 
20 220/440 900 General Electric K 
15 220/440 900 General Electric K 


DIRECT CURRENT GENERATORS 





Kw. Volts Speed Make Type 
200 125 600 Crocker-Wheeler Interpole 
70 : 475 Crocker-W heeler D 
50 850 Westinghouse SK 
45 975 General Electric CLB 
12 600 Westinghouse SK 
6 300 Westinghouse SK 


MOTOR GENERATOR SETS 


1—240-kw., 250/275-v., 1200-r.p.m. General Elec- 
tric Type MPC Lnterpole Generator coupled to 
Type ATI 2200/440-v., 3-ph., 60-cy. synchro- 
nous motor. NEW 

1—220-kw., 250-v., 514-r.p.m., Westinghouse D.C. 
Generator connected to 300-kva., 2200-volt, 
3-ph., 60-cy., Westinchouse syn. motor. 

1—75-kw., 125-volt, 900-r.p.m., General Electric 
Type DLC, Generator connected to 110-hp., 
220 440-volt., 3-ph., 60-cy., General Electric 
Form K motor. 


"HOBOKEN 3750 


Condition Guaranteed—Ready to Ship 


SYNCHRONOUS MOTORS, 3-PH., 60-CY. 


300 2200 450 Elec. Mehy. 3 bgs. 
242 2200 514 General ne 


200 2200 900 Westinghouse 


ALTERNATING CURRENT GENERATORS 


1—192-kw., 514-r.p.m, 2300-v., 


Elec. Type ATB, with belted exciter. 
1—150-kva., 900-r.p.m., 2300-volt, 
Westinghouse Type G, with belted exciter. 


1—75-kw., 1200-r._p.m., 2300- 


Elec. Type ATB, with belted exciter. 


TURBO-GENERATORS 


2—500-kw., Westinghouse, 


barometric condensers. 


I1—125-Kva., 240/480 /550-v., 





3-ph., 60-cy. Gen. 
3-ph. 60-cy. 


v., 3-ph., 60-cy. Gen. 


2300 /550/440-volt, 
3600-r.p.m., 3-ph., 60-cy. turbo-generators, with 


3-ph., 


60-cy., 


r.p.m., Westinghouse revolving field 
Generator with direct connected exciter, geared 
to a Westinghouse non-condensing 7200 r.p.m. 


turbine. 


900 
A.C. 


1—125-kw., Allis-Chalmers, 240-v., 3-ph., 60-cy., 
Terry Steam Turbine 
with direct connected exciter. 


3600-r p. m., connected to 


1—35-kw. Westinghouse, 125 


(250-v., 


D. C., 
West- 


r.p.m., 3-wire, connected to 7200 r.p.m. 


inghouse geared turbine. 


ENGINE GENERATOR SETS 
r.p m., 3-wire General 


1—75-kw., 250-125-v., 265 


Electric connected to 13x12 


1—37 %-kw., 125-volt, 300- 


1200 


Harrisburg Engine. 


r.p.m., Westinghouse 


D.C. Generator direct connected to 


Harrisburg engine. 


1—30-kw., 250-volt, 300 r.p.m. 


10x10 


General Electric 


D.C. Generator direct connected to 10x10 Ames 


centecl crank engine. 


not listed, write us, as we do not attempt to list our entire stock. 


N. W. Cor. 23d St. and Washington Ave. 


All used apparatus has been reconditioned 


herein is sub- 


PHILADELPHIA, PA. 


DISCONNECTING SWITCHES—Indoor 


Qu. Make Type 


3 G.E 
6 G.E 
ll EEE 
6 EEE 
3 ED& 


125—A- 
150—A- 


LG-116 
LG-116 
10401-Z 
10407-Z 


3 alt 
4 Delta.St. J-1414 
2 


LG-19 
LG-19 


Amp. 


300 
800 
500 
500 
600 
600 
1000 
600 
300 
600 
600 
600 
300 


300 
300 


Volts Throw Lock Base Conn. Cond. Price Qu 
22000 1 No _ Steel F.F. New $15.00 14 
15000 1 With Marble F.B. Used: 20 00 39 
7500 1 WithSteel F.F. New 12.00 "9 
7500 2 WithSteel F.F. New 20.00 10 
15000 2 With Steel B.B. New 22.00 6 
6600 2 WithSteel F.F. New 15.00 F 
3300 1 No Slate F.F.New 20.00 8 
3300 1 No. Slate F.F. New 12.00 os 
10000 2 No Cast F.F. New 14.00 20 
15000 1 WithSteel F.F. Used 15.00 10 
15000 1 No Steel F.F. Used 14.00 6 
15000 1 WithSteel B.B. Used 16.00 34 
15000 1 WithSteel F.F. Used 10.00 "3 
» 
Outdoor 2 
73000 1 With Inverted Used 25.00 : 
73000 3P. Gang Operated New 200.00 


BUS BAR SUPPORTS 


Qu. Type 
72 GD&F 
150 GD&F 
20 G.E, 
8 G.E. 
19 Franklin 
42 Franklin 
71 Delta. St 
35 Delta, St 


1—Condit M-5 Subway. 


4-H, 150 amp. 


8-H, 300-amp., 


POTHEADS 


30—Std.Und. Cable No. 248932, 4 cond. No. 4, 3000 v. indoor, new, $8.00 


OIL SWITCHES 
1—Condit PK-5 Pole Tite o00- a506-+. ¢ oP D. - ae oa oS $0 CHOKE COILS—Indoor and Outdoor 
EDISON STORAGE BATTERY CELLS. 


hour cells........ $10. 00 
hour cells.... + P 20.00 | 


Pipe, 
In. Bus Volts Cond. Q: 
1% 1%-R 25000 New $3.00 " 
1% 2x3-F 6600 New 4.00 
1% 3x 4-F 3500 New 1.50 
1% 3x 4-F 3500 New 2.00 
1% 4-F 7500 New 4.00 
1% 1-R 7500 New 3.00 
1% 2'4-R 6600 New 1.50 
i\4 4-F 6600 New 1.50 


bom DO DOS ee ee 





POTENTIAL 





and is unconditionally guaranteed. 


CURRENT TRANSFORMERS 


Make Type Amp. 
G.E. K-28 600 
G.E. K-28 300 
G.E K-28 200 
G.E. K-28 150 
G.E. K-8 300 
G.E. K-8 200 
G.E. SD-20 200 
G.E. SD-20 100 
G.E. K-48 80 
G.F. K-5 800 
G.E. K-6 400 
G.E. K-5 300 
Westg. S.E. 1200 
Westg. F. 1200 
Westg. F, 1000 
Sangamo K. 200 


Maloney eecece 1600 


Volt. 


15000 
15000 
15000 
15000 
15000 
15000 
7500 
7500 
15000 
2500 
2500 
2500 
2200 
3300 
3300 
6600 


Make Type Volts 

; E-12 2500/ 125 
E-11 2200/ 100 
P.E. 2200/ 110/22 
Y-275 2200/ 110/220 
P.B. 1100/110/2200/122 
P.A. 1100 ‘110/2200/122 
P.A. 2200/ 110 
H.P.A, 2300/115 
P.A. 1100/110/2200/122 
E-14 7700/ 13200/110 

y E-11 7760/110 
Ww estg. 20054A 2500/20/1 
Westg. 150580 2500/20/1 


~—G.E. No. 78806, Indoor, 300-amp., 


G.E. No. 78807, tndoor, 500-a 


G.E. N6. 78912, Outdoor, 300- 


Cond. 


Used 
Used 
Used 
Used 
Used 
Used 
Used 
Used 
New 

Used 
Used 
Used 
Used 
Used 
Used 
Used 
Used 


: 


ee et te 


CHEN CHEN Oe 


TRANSFORMERS 


Watts Cond, 


200 
200 
50 
100 
50 
50 
50 
150 
200 
200 
200 
200 
80 


15000-v.... 


mp., 15000-v 


amp., 15000-v. 





$20 
20 
10 
10 
10 
10 
10 
10 
10 
20 
20 
10 
10 


$15 


20 
15 


00 
00 
00 


00 
00 
00 


3 
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TRANSMISSION EQUIPMENT CO. 
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“Everything in Electric 
Power Machinery” 


AVE time and money. Buy re- 
guaranteed 
Just as good as new—and you 
get what you want when you want it. 
Will quote with pleasure on the small- 
est motor or the largest, complete plant 






built 


> 


equipment. 


WATCH FOR OUR SPECIAL OFFERINGS EACH WEEK 


WANTED 


Lot of 3 phase, 
60 cycle, 220/ 
440 volt Motors 
from 2 to 25 
H.P. Will buy 
quick if price is 
right. 


Ga) SEARCHLIGHT SECTION 


VoL. 87, No. 26 
Electrical World 
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HONESTLY REBUILT | 


LIQUIDATING 


OUR LARGE STOCK 
A.C. and D.C. Motors. 


Generators 

Motor Generator Sets. 
Electric Hoists. 
Switchboards. 
Synchronous Motors. 









CELLU 9 












equipment. 
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Starters. 
SPECIAL—7 Seite aah Minit 
Electric, Type MT, Slip F 
Ring Motor, 3 phase, 60 
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ok SN Pt 


PRICED TO SELL QUICKLY 
FOR CASH 


cycle, 220/440 volt, 720 r.p.m., 
complete with base, pulley 
drum controller and starting 
resistance, 






SUA R 





WE SOLICIT YOUR INQUIRIES 


Price—f. o. b., 


Philadelphia—$750.00 









Hundreds of Other 
Motors and Generators. 


WIRE—PHONE—OR WRITE 


Miller-Owen Electric Co. 


Incorporated 
Pittsburgh, Penna. 


Remember, we will buy your surplus. 


R. SCHEINERT CoO. 


enim it AEST 


tne 
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TRANSFORMERS 
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A.C. UNITS 


| Generating Unit 


FOR SALE 


seeeeeeneneeee® 


250 kw. G. E. 3-60-2300 volt, Alt. = 6—Pittsburgh Self-cooled Outdoor Type 
i 9x? , » = , Transformers, 600 kva., 60 cycle, 
dir. con. 19x20 Russell 4-valve En- ¢ 1—125 KVA Crocker-Wheeler, 3 single phase, 6600-2200 volts, with 
gine, 4+ yrs. service, seen operating z phase, 60 cycle, 2300 volt, 257 4-2% % below normal taps on high 


at Athens la. .o.b. tension, 2200 volts low tension. 
, — Ala. $2750 f.0.b 15—250 kva. Westinghouse Outdoor Type, 


R.P.M., generator directly connected 





1§ _ G. E. 3-60-2300 v., dir. con. i : to 1—Watertown tandem com- ? : 2300-460/230 volt. 
e Ideal side crank Engine, over- 3 : to = = 12—250 kva. Allis-Chalmers Outdoor Type, 

hauled. $800 ani cae z pound engine 11x22x14. This : : 2300-230/460 volt. 
auled, : : generator has been used for 5 3—100 kva, Westinghouse S. K. Trans- 





5 kw. Al. Chal. 3-60-2300 v., dir. con. 6600-2200/ 


Chandler-Taylor s.c. Engine, over- 


hauled. $800. 


POWER PLANT EQUIPMENT CO. : 
39-41 Cortlandt Street, New York City, N. Y. 


= 
Cosas enseumeneveTErteeeseen ed J DOANAUODSOEODEROUOOEAUAEEAUUO DOUG OREOROOENOOREAOOEEODOGEREOOORODOOONOCOOER 


formers, Outdoor Type, 


2000 volt. 


Write for Catalogue showing large stock of 
electrical equipment. 


years, is in fine shape, and priced 
very low for quick sale. 


Address inquiries to 5 
MISSISQUOI LIME WORKS : 
St. Albans, : 


SRORMEOAGADAGASAEORAAOEOREGEONOAOAGADEREDODUROROOGEEOGUROGGOOELUEOEDERUGOROROROEOREO SORA RO AREeseneReAee OAR. 


Nashville Industrial Corporation 
Old Hickory, Tennessee 


Toavecncnennooccnnessecensnnenssnsasaceesnncssesennnesssanencenensasuenneeessusneessensunensnsensageagnnrs 
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Vermont 


<oeeeneenneenensuccnereessencvense 


UNIFLOW UNITS: 


1—150 Kva, General Electric alternating 
current generator, 3 phase, 60 cycle, 
2300 volt, 225 r.p.m., direct connected 
to 

i—Ames side crank uniflow engine. En- 
gine complete with throttle valve, re- 
ceiver, exhaust valve and complete oil- 
ing system; generator equipped with 
belt driven exciter, switchboard panel 
and instruments 

1—120 Kva. General Electric alternating 

current generator, 3 phase, 60 cycle, 

2300 volt, 225 r.p.m., direct con- 

nected to 


2 
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GENERATORS BELOW MANU- 
FACTURERS’ COST 


We have a limited number to offer of 1 Kw., 
speed. D.C., 32 volt, Westinghouse type, 
CD, brand new at $32.50 each. 
Dealers in new and used motors. 
inquiries, 


GENERAL DISTRIBUTING CO. 
Security Storage Bldg., Duluth, Minn, 


“aONOAOORESESEDOOUEOEOORARESEEAEREONCEOEEOROEOEROGSECEORORSASEOURERARUEGEORGEGOQUROGOGOEEROGRUGREOROROEEEER: 
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4—25 Kw. Gasoline 


Generator Sets 
Also 2—used about 30 days. 
Very big bargain. 


Nathan Klein & Co. 
208 Centre St., New York City 





1140 
type 
Cash with order. 
We solicit your 


Never used. 


FUNOOOUNDEDESUSUSOSEUAOUSOEOOSENSEESEEDE, 
Onenecenenoneneenceeneeaucesesenensonsy 
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COONUEAUEAEUDEOELOSEOGEGEARUGEGEOEEUEASOOOOECEEOOGEEDEORAEEOCOROSEURUGUOEIEOOEOOUOGOUOOROOOOUDRORUOEOOEEDEGROGEOEUDEORORESEAEOTEEGOEOEUREOEUOUDEORUGEGAUEUORUGUGRODCOUOEUGOOROGUGRGANOROEGGRIOEOOOOOORORGSESAESORESOLED 


TRANSFORMERS 


: 6—500 Kw. G. E. Serial 1467114-5-6 Form DDL Ser. No. 1826770- 
: 72-73 Form BDD. Single Phase Outdoor type. Type H. 

: Primary Volts 11500 23000/40000. 

Secondary Volts 2400-4800. 


THE DETROIT EDISON COMPANY 


: EDWARD T. GUSHEE 2000 2nd Ave. 
: Purchasing Agent, DETROIT, MICH. 


CUCUUOECEOCOCECEE*MSEEDOLOSEESOOUSOOSEESOUEDEROEOOUOUSUCOOCOT SO RON SOROREOEES, 


i—Ames unifiow side crank engine. En- 
gine complete with throttle valve, re- 
ceiver, exhaust valve and complete 


oiling system: generator equipped with 
belt driven exciter, 
and instruments. 


BOILER PLANT 


2—320 hp. Heine Water Tube Boilers, 160 
lb. pressure, hand fired. 


CUCOUOHOUECESESORCURGECUROUEOECONCUCDOEOESEOECSERSOeceoONeEE 


FONOseReEREEEOEROEEESSSETEONeD 


switchboard panel 


SCRLGUOGULAEGAERGODSEREEGOOENGEDONOEAEeeneneaReseonseess: 


Each boiler equipped with McDonough 

automatic feed water regulators, boiler 

feed pumps and feed water heater. 
THE NATIONAL 


POWER MACHINERY COMPANY 
1917 Scranton Road, Cleveland, Ohio 
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AUT Pb ant 


TWO TURBO-GENERATORS 


No. 1 


1—2000 Kw. Turbo-Generator, G. E. Co., Hori- | 1—8-in. Emergency Throttle Valve, S & K. 





DEALS? > 



















zontal condensing. 1—Vacuum and Pressure Gage, Ashcroft, 6-in. 
1—Curtis Steam Tur., G. E. Co., Kw. 2000, R.p.m. dial 30-in. 0-100 lb. Scale No. 419413 A. 
| 3600, Form G. Steam Pressure 150 lb. No. 11826. 1—Speed Indicator, Thomson, G. E. Co. Scale 


1—Alternating Current Generator, G. E. Co., No. 40-0-60. No. 385304. 
636565 Type ATB. P.F. 80% Class 2-2500- 1—Worthington Surface Condenser No. 557388. 
3600 Form T. V. 2300. Kw. 2000. Amps. 628. Size 3660 sq. ft. for 2000 Kw. Turbine. 





1—Curtis Turbine Governor. 1—Worthington Steam-driven dry vacuum pump, 
1—Steam Gage, Ashcroft, 6-in. dial, 0-300 Ib. Type B. Size 10-in. x 18-in. x 10-in., No. 
Scale No. 410004-A. 219114 B Steam and dry vacuum cylinders are 
1—Vacuum Gage, Ashcroft, 6-in. dia., 3-30-in. arranged tandem. 
Scale No. 410032 A. 1—Richardson-Phoenix force feed lubricator. 


No. 2 


1—500 Kw. Turbo-Generator, Curtis, G. E. Co. 1—Pressure Gage, Ashcroft 20-in. 0-100 lb. No. 
1—Horizontal Steam Turbine, Curtis, 500 Kw. 62049. 
Form G. Steam Pressure 150 lbs. 3600 R.p.m. 1—Vacuum Gage, Ashcroft 0-30-in. No. 61996. 
No. 7185. 1—Vacuum Gage, S & B No. 2498824. 


1—Alternating Current Generator, G. E. Co. 1—Wheeler Surface Condenser, 1175 Sq. Ft. of 
Type ATB-2-625 M-3600. Form T. 500 Kw. Cooling Surface No. 51208 equipped with— 
Volt 2300, Amps. 157, No. 195827. 1—Hotwell Pump Regulating Float. 

1—4-in. Emergency Throttle Val., S&K No. 13738. 1—Special Exhaust Elbow. 

1—Field Rheostat, D.L. 106837. 1—Wheeler Rotative Dry Vacuum Pump, Size 

1—Frequency Indicator, G. E. Co. No. 203410. 5-in. x 12-in. x 8-in., No. 03006 with 4 pint 

1—Pressure Gage, Ashcroft 0-300 lb. No. 62021. sight feed Lubricator No. 1088004. 


THE DETROIT EDISON COMPANY —Edward T. Gushee, Purchasing Agent. 
2000 Second Ave., Detroit, Mich. 
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CABLE 


Immediate Delivery at Material Saving 


A. C. Direct Connected Sets 


100 kw., 240 yolt, 3 phase, 60 cycle, 276 r.p.m., type TRE Ft. Wayne 
(GE) generator to a 13x14 lett hand trie Ball engine with generator panel. 


1—125 kva., Allis-Chalmers, 2300 volt, 3 phase, 60 cycle, 225 r.p.m. generator 










ge Cond Vol 5 , to a 15x15 Harrisburg Fleming side crank engine with exciter and board. 
owe onar. ot | Size Condr. Volt 1—150 kw., 2 phase, 60 eycle, 220 volt, type AQB, form E, 225 r.p.m., 
6 2 600 10 2 5.000 General Electric generator with direct connected exciter, coupled to 18x16 
a 3 600 . 00 Ames center crank engine. 

2 ‘ 7 . -2 

Pe 6 1 6,6 1—200 kva., 3 phase, 60 cycle, 2300 volt, 450 r.p.m., 3 bearing Westinghouse 
6 1 2,500 10 6 10,000 with squirrel cage winding; pulley 34x27, direct connected exciter and 
6 1 2,500 6 1 10,000 : Pig a 

On a 635 kw., .85 P.F., General Elec. generator connected for 3 phase, 60 cycle, 

3/0 1 2,500 6 § 10,000 140 volt, coupled to 20 and 33x36 non-condensing Rice & Sargent cross 
6 4 4,500 3/0 1 13,200 mee poem built for 150 Ib, steam, 150 r.p.m., with exciter and 
‘ 2 switchboard. 

30 1 4,500 | 3/0 1 13,200 “<y 


1—800 kw., 3 phase, 60 cycle, 480 volt, 360 r.p.m., Allis-Chalmers, 3 bear- 
ing generator with direct connected exciter, belted to 20 and 40x48 cross 
compound Wetheril! Corliss engine, with jet condenser. 


Very Large Stock Transformers, Turbines, Engine Driven Units, 
Motor Generators, Motors, Dynamos. All descriptions. 


George Sachsenmaier Co., 930 N. Third St., Philadelphia, Pa. 


POU 


W. C. Blair 
KANSAS CITY POWER & LIGHT COMPANY 


Grand Avenue at 14th Street, Kansas City, Mo. 
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WHAT HAVE YOU UNUSED SLIP RING MOTORS 


ih x 1—50 hp. G. E. MT-343, 40 deg. 220/440—3—60—1165 r.p.m. 
| MOTORS FOR SALE TO BUY 2—40 hp. G. E. MT-342, 40 deg. 220/440—3—60— 860 r.p.m. 
New % hp. Elec. Dynamic D. 


c. ? 1—35 hp. Lincoln, HXJ, Interm. 220—2—60—900 r.p.m. 
rea 600 r.p.m. at 50% discount, ve TO SELLs 


1—5 hp. Westing. CW, 40 deg. 220/440—3—60—1730 r.p.m. 
CHAMPION ELECTRIC MOTOR CO. 


2—3 hp. Westing. CW, 40 deg. 220/440—3—60—1730 r.p.m. 
187 Centre St., New York, N. Canal 7851 














1—3 hp. G. E. MQ-732, 40 deg. 220—2—60—1140 r.p.m. 
1—2 hp. G. E, MQ-140, 40 deg. 220—2—60—1620 r.p.m. 


MOTOR GENERATOR SETS 


S000 (2000 
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, 125 v., 1740 r.p.m., Gen. Elec. type 
, coupled to 40 hp., 220/440 v., 3 
.. 60 cy., type KT Motor. 
, 125 v., 850 r.p.m., Lincoln, type FT, 
interpole, coupled to 75 hp., 220 v. 3 ph., 
60 cy., Lincoln Motor. 


Clearing House for 


MOTORS AND DYNAMOS 


We buy, sell, rent or exchange any kind of 
ELECTRICAL EQUIPMENT 
Motors and Generator Sets built to specifications 


L. J. LAND, 207 Centre St., New York City 


t MTT 


MOTORS—GEN ERA TORS—TRANSFORMERS 
AND OTHER ELECTRICAL EQUIPMENT 


151 W.18th St. 
Belyea Co., Inc., New York City 
REBUILT—GUARANTEED 
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FOR SALE 


D. C. GENERATOR 


1—Westinghouse Electric & Manufacturing Company Generator, 50 kw., 3 wire, 
200 amp., 125-250 v., with balancing coils, speed 300 r.p.m. 
Style—Serial No. 716416, direct connected to American Ball Engine, complete 
with switchboard instruments, less volt meter. 
The above equipment is in good condition, taken out to provide room for a 
larger machine. Make us an offer f.o.b. Portland, Oregon. 
Some other equipment to be had: Hangers, Line Shaft, Pulleys, Blowers (forced 
draft), Ash Conveyor, etc. 


L. Baricevic, Engineer, St. Vincent’s Hospital, Portland, Ore. 


SOULAOEAAEAEALATOAEEAAECEOEOEEEOEGEOEOAOEOHOUOEOEEEDESUSADOwpeLeORenteCEDecoececestenececeaneeeestsegiays 


CRANE 


Pawling & MHarnischfeger Co. No. 
CR-2809. 8 tons capacity. 7500 Ib. 
max. load on each wheel. 11 ft. 4 in. 
span. 6 ft. 4 in. wheel base. 78 ft. 
4 in. from hook to bottom of pit. 
approx.). 


1—P. & H. Hoist Motor No. 8425. 
Size 14x121%4, 380 amp., 220 v., 280 
r.p.m., 90 hp. 


1—P. & H. Controller, Type M-7556. 
1—P. & H. Travel Motor, size 96, 


220 v. 
1—P. & H. Controller, No. 3572, size 
B. Res. 6, 220 v., 10-15 amp. 


The Detroit Edison Co. 
2000-—2nd Ave., Detroit, Mich. 
Edward T. Gushee, Purchasing Agent 


i. 
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CUOUREGEODEOGODEEOENOUEOSOROHORORGAGEOEROGOROEOOOEODEOEEOROLOESHOREORCOOEDEOEOORREO NOES sOROREORECOREROET. : 


EXCITER SET 


1—G. E. Direct Current Generator No. 
683168 75 kw., conmound wound, 
Form A, R6-16, 600 Amp. Volts no 
load 125. full load 125. Direct con- 
nected to G. E. 115 hp. Motor. Write 
for New Catalogue. 


NASHVILLE INDUSTRIAL CORPORATION 
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WANTED 
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Old Hickory, Tennessee. 
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FOR*SALE 


MERCURY LIGHT 


WANTED 


TURBO GENERATOR SET 


1—Complete. 1000 to 1500 kw., 3 ph., 


Two-Way Dossert Connectors 
NEW AND UNUSED 


ONLeCeeuesaaneeaseen: 


CUNGEOADGRONENnenGaeonceoneansescnoanane 


















1 1/0 Each 175—Cooper-Hewitt with tubes, type E.C., 2 i 60 cycle., A.C, Bleeder type. 
IS—2/O UO 1/0  .ovcccvncvccvesd 50 » 0 cycle ‘ . F : 
inane. , 205 teres cece § yo Speed 801, 60 cycle, 110 volts, ' | W-238, Electrical World 
Lees GO 2706s + 4s ba meneee ews 75 HARRY W. DePREZ, Shelbyville, Indiana i : Tenth Ave. at 36th St., New York City 
207— ) eee ee . 2s & : 
mn ue 1 a : . 1 4 CUDUDEONDNOAONADEROERAOEOUDENONNAEONEEOOREOEOOERAONNEENOEONEREEROUOROROSONOOEEEERUONEOOONEONONENERS FOOEOOOEOCOROCOUEOEERESEESGGEOGOOGROUDUROCEEOERERRORCCCOOUDODO DEER ROOROSEOCODOORODOREORERERSROORESCOREEED. 
Pa J 2 to 3 ‘ ; : ‘ : a 2 E Sa eed 1.20 eeneneeeenee MTL freecescecsscenssnessonsenenssnecassonsonenesnsseonecssasnecsencneceaocsnsanessecsonensssenesaseennenanns 
24—300,000 to 300,000.........-. 1.45 3—-333-kva, General Electric Transformers. WANTED 
12—-500,000 to 4/0... .cccccccece 2.50 1—Allis-Chalmers 2-wire Generator, 120 volt, 


MOTORS 


To purchase 25 cycle, squirrel cage and 

slipring, 220 and 2200 volt induction 

motors, circuit breakers and transformers. 
EMPIRE ELECTRIC MACHINERY CO. 
Fourth and Penn Ave., Joplin, Mo. 

MTT > 


i 


250 amp., direct compound wound connected by 
coupling to one 7x7 two-cylinder double-acting 
non-condensing Steam Engine. 

1—Complete unit made up of 2—6x8 double-acting 


2—500,000 to 500,000........... 2.5 : 
: non-condensing Steam Engines, direct con- 


24—Luegs for 1,000,000 
CM Cable Drilled for 11/16-in. Bolt at.. .05 


nected to 2 Sturtevant Fans of 35,000 cubic 
feet capacity. 

For further particulars write 
COLUMBIAN ROPE CO., Auburn, N. Y. 
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FS-228, Electrical World 
Guardian Bldg., Cleveland, O. 
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Service Value 


Scrap value for idle used machinery or surplus material is not 
enough. If it can be used by others they will pay service value for it. 
“Searchlight” will find these buyers for you. 


UCL 


Manufacturers who accept used machinery Wide-awake dealers, agents or representatives 
in part payment for new can dispose of it can be secured through little Searchlight 
promptly by advertising in the Searchlight “Want” ads. 

Sooan. Manufacturing sites, partners, help, capital 
Machinery used in manufacturing and dis- —anything that anybody in the machinery 
placed by other equipment can be sold at a field is likely to have for sale or exchange for 
fair price by advertising it in the Searchlight something else—can be located or disposed of 


Section, through the Searchlight Section. 


The cost of putting your Wants in this projector is very 
slight, whether for a man, for a job or for a market. 


Searchlight Section 
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TURBO UNITS 


12,000 Kw. 
3,000 Kw. 
2,500 Kw. 


Westinghouse, 3-60-2300, 
Westinghouse, 3-60-2300, 
Westinghouse, 2-3-60-2200. 


1,500 Kw. Gen. Electric, 3-60-2200. 
1,000 Kw. Gen. Electric, 2-3-60-2200 
750 Kw. Gen. Electric, 2-3-60-2300. 


600 Kw. 
250 Kw. 
100 Kw. 
250 Kw. 


Westinghouse, 3-60-2300. 
Allis Terry, 3-60-2400, 

Gen. Electric, 3-60-600. 
Diehl-Kerr, 125 v. D.C, NEW. 


ENGINE SETS 


300 Kw. Ridgeway Set. 
240 Kw. Ridgway Set. 
2—150 Kw. G. E. 
75 Kw. G. E. Ide. 


275 v. D. C. 
3-60-2200 or 


3-60-600. 


10 High St. 


AT BARGAIN PRICES 
250 VOLT 


MOTORS 


20 TO 100 H. P. 
Special Bargain Prices on 
these Two Motors 
1—150 A.C. Westinghouse, Squirrel Cage, 


2200 volts, 3 phase, 60 cycle, 580 
speed, with compensator. 

1—192 A.C., Gen. Elec. Synchronous Slip 
Ring, 2300 volts, 3 phase, 60 cycle, 900 


speed. 
All guaranteed in good condition 
Also several second-hand warehouse 
railroad track scales. 
Wire or Write 


J. ROSENBAUM & SON 


Centerville, Iowa 
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D. C. GENERATOR 


1—Sprague direct current 
kw., 825 r.p.m., Type D, over com- 
pound wound, 320 Amp., 120/125 
volts, Serial No. 85899, belt driven. 
Only slightly used. 
NASHVILLE INDUSTRIAL CORPORATION 
Old Hickory, Tennessee 


generator, 40 
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HAS FOR SALE 


1—Rebuilt, 750 kw., Allis-Chalmers, Parsons 
Type, 3 phase, 60 cycle, 480 volts, 1800 
r.p.m., non-condensing Horizontal Turbo Gen 
erator Set. 

1—Rebuilt, 500 kva., General Electric, Curtis, 
3 phase, 60 cycle, 240 or 480 volts, 1800 
r.p.m., Horizontal Non-Condensing Turbo Gen- 
erator Set. These outfits real bargains. 


The RANDLE 
MACHINERY he 


1822 Powers St i i 2) 
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OOUCECCOUREGGULERRAEANEES 


Taylor Stokers. 


SpeLeennanneneennnneneneeuneneneneneeeeaeeneessaaneeeeeEOUOUSEOENEEOEEEEEEEEEEEEEHEEEEE 


550. 
Ames Uniflow, 3-60-240, 
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CONVERTERS 


2—1,800 Kw. Gen. Electric, 3-25-2300-600 v. 


av 
2—1,250 Kw. Gen. Electric, 3-60-4150/11,- 
000-280 v. 


1— 500 Kw. Gen. Electric, 3-60-13200/66- 
00-240 v. 

I— 200 Kw. Westinghouse, 3-60-2200-600. 

400 Kw. Westinghouse Synchronous 3-60 
2200-600 v. 

200 Kw. Westinghouse Synchronous 3-60- 
2200-250 v. 

150 Kw. Westinghouse Synchronous 3-60- 


6000-2200-250 v. 


TRANSFORMERS 


2—450 Kva. Pitts., 3-60-13800/460-230 
6—333 Kva. Pitts... 1-60-13800/6900, 4100- 
2200 v. 


1— 10 Kva. Pitts., 3-60-2200/220-110 v. 


A. LEE ELLIS 


“The Buyer Must Be Satisfied Always.” 


POU toceenenens 
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BOILERS 


23 HP. Babcock & Wilcox Stirling 
Water Tube Boilers, Class M-30, 200 
lbs. pressure, Westinghouse Stokers, 
forced draft fans, Vulcan soot blowers 
and all accessories Used less than 
three months. 

5—400 HP. Wickes Vertical Water Tube 
Boilers, 175 Ibs. pressure. Murphy 
Stokers. 48-in.x90-ft. steel stacks. All 
accessories. 

1—300 HP. Vogt Water Tube Boiler, 125 
Ibs. pressure. 

2—300 HP. Heine Water 
160 Ibs. pressure. 








Tube Boilers, 


Nashville Industrial Corporation 


Old Hickory, Tennessee. 


SEARCHLIGHT SECTION i 
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POWER PLANT EQUIPMENT 
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BOILERS 


7—823 HP. Stirling ASME Std., 200 Ibs.— 
Stokers. 

4—509 HP. Stirling Mass. Std.. 200 Ibs.— 
Stokers. 

1—500-HP.B. & W. Mass. Std., 200 Ibs.— 


Hand Fired. 
1—400 HP. Edgemoor Mass. Std.. 
—Hand Fired. 


200 Ibs. 


COMPRESSORS 


All Makes, Types and Drives up to 5,000 
eu.ft., actually in stcck. State your re- 
quirements. 


See Engineering News-Record for other 
equipment. 


Boston, Mass. 
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TRANSFORMERS 


3—15 kKva., General Electric type H, 
eycle, 33000 to 115-230 volts. 


60 


EVANS ELECTRIC CO., 


340 N. Temple Ave., Indianapolis, Ind. 






A. C. UNITS 


1,000 kva. (2) Westinghouse Parsons 6600 
Turbo Sets, dir. con. exciters, 
and condensers, 3 yrs. service. 

625 kva., Gen, Elec. Curtis, 2300 volt, Turbo Set, 
dir. con. exciter, switchboard and condenser. 

438 kva., Gen. Blec., dir. con. Hamilton Corliss En- 
gine, exciter, switchboard and surface condenser. 

375 kva., Gen. Elec, dir. con., 20x32 Nordberg, 
Unaflow Engine, with surface condenser. 

250 kva., Al.-Chal.-Midwest-Waite Turbo Set, with 
condenser, 18 mos. service. 


BOILER PLANTS 


5—400 HP. Wickes Water Tube 180-lb, 
all pumps and piping. 
4—72-in.x18-ft. H.R.T., 
heater and piping. 
Belted generators, all sizes. 
A.C. and D.C. MOTORS 1 HP. to 300 HP. 


POWER MACHINERY, INC. 
278 Newark Ave., Jersey City, N. J 


volt 
switchboards 


pressure. 


150-Ib. pressure, pumps, 
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STIRLING BOILERS 


Eight Stirling 492 h.p. Boilers complete with 


Equipment in good condition. 
Reduced price. $4.00 per h.p. 


F. O. B. on Cars Detroit. 


Immediate Shipment. 


The Detroit Edison Co., 2000 Second Ave., Detroit, Mich. 
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: All 3 phase, 60 Cycle, 2200 volts : 
3] 25—5, 10, 15 and 20 Hp, Motors, also i 
2} 3— 25-hp. G. E., Type I, Form K, 900 r.p.m. j§ 
3} 3— 35-hp. G. E., Type I, Form K, 900-1200- [2 
3| 1800 r.p.m. 4 
3 2— 50-hp. West., Type C, 575 and 685 r.p.m. [2 
3 4 50-hp. West., Type C, 850 r.p.m. 3 
3 3— 175-hp. West.. Type C, 690 r.p.m = 
z 3— 75-hp. G. E., Type I, Form K, 900 r.p.m. 3 
= 1— 75-hp. G. E. Type I, Form M, 600 rpm. 
3 2—200-hp. West., Type C, 580 r.p.m. 3 
= 2—225-hp. G. E., Type I, Form K, Hy r.p-m. & 
=| 3—250-hp. G. E., Type I, Form K, 514 r.p.m 

= 2—400-hp. G. E., Type I, Form P, 350 r.p.m 

3} 1—750-hp. G. E., Type I, Form LM, 300 r.p.m 

: M-G SETS : 
3] 3—100-kw. G. E., 3 phase, 60 cycle, 2200 volts [2 
3} to 550 volts, direct current, complete with [= 
3| switchboards. Above for immediate shipment [= 
3 from Kennett, Calif. : 
_Hyman-Michaels Co. | 
3 a 
: : 
: People’ Gas Building 2 
: CHICAGO, ILL. : 
: UNITED COMMERCIAL CO. i 
3| San Francisco Los Angeles Portland |: 










Thanteceneneneccensecceneneene 

soeencencenesnnsaneccenccgnacscusccanansececconsagscnnecenoncqnseneens . 
? 3 PH. 60 CY. GENERATORS : 
= 100 kw., 900 r.p.m., 2300 v., General Electric = 
= 100 kw., 900 r.p.m., 220/440 v. Gen. Electric. = 
= 75 kw., 900 r.p.m., 230 v. Elec. Machinery Co. 3 
3 75 kw., 1200 r.p.m., 230 v. General Electric = 
= 50 kw., 1200 r.p.m., 2300 v. General Electric. 3 
= 10 kw., 1200 r.p.m., 240 v. Fairbanks, Morse. = 
3 Vv. M. NUSSBAUM & CO. Ft. Wayne, Ind. (2) : 
Faun OORCORCHROOCESSRReRSeReEeeeeesenteE OUSCUPERARDERDEDEADAHOOEeNAtaeONEreReneseReEseNEeES 
SWeeceocevescennsveseseecensenenecoescecececcnssesersenescenecnsnensusoeseosesonenanacgegnqen esse nee ening 


FOR SALE 


Heine Water 
Tube Boilers 


Taunton Municipal Lighting 
Plant 


Taunton, Mass. 
3—200 Horsepower 
1—250 Horsepower 
Accessories and Fittings 
Equipment to be removed by pur- 
chaser. 


Specifications and form of proposal 


: may 
be obtained on application to 


Jackson & Moreland, Engineers 


31 St. James Avenue, Boston, Mass. 


$10 deposit required. 
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UU n ern 


Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


PL 


Hazard 


RUBBER INSULATED 


WIRES, CABLES 


FOR over 25 years Hazard Wires and Cables 
have served the real needs of those who 
demand the greatest possible factor of safety 
in their electrical conductors. 





Highest Standard of Excellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 


HAMANEEGGDtacAUAAUEAEASOEESCUANEEAUAEEAESE SUEUEUAUONEUOEEEESEREUEGUC COU UOCUOARSLUOUUAUEOEEREEEENEORE 





The supreme importance of really efficient rubber 
insulation on Wires and Cables is too often over- 
looked. 

Safety to life and limb, and long lasting service 
should carry more weight than low price or any 
other consideration. 


i POCUDUCOUCO OOOO CUDA EASA 


TCALEUEAUETLAAAG GNA A HAA LACE AECUOTTSTOTOEUVETOOTEUCEEOOOTOOOTTOCCTOUOOCUOTEOUOEUN CGE COUE EAU ETOOESOTUOOOUTE 


au 


STCETTTAAETL LEST A ATTA EEE AA ELC AL ESEEN ETE ETE EET T AEE T EET T ETT T ETT U TATOO U EEA S ASCO NCCT ASE O OCCA O EGE NEC NOU EE EO UE ESTES EC TUOSE OSE ETEEEN 


TOSHAUAOORASHSOSAASOAAASASOOAAOOAAOOUGAAANENOOOAOOASORUAASOOOOANSAOOOASUSIONASOAOO OANA DISA TING SOUOONASOASOADOOSEANOSOASAASONGOOADSONAASSASAAAONONOOOONGONOANOSONOD® 


Monson. 


as 


Z 


Hazard Wires and Cables are safe. They stand 
up under unexpected surges in current because a 
high factor of safety is built into them—the 
compound ingredients are right, the formula is 
right, and the supervision and testing service are 
thorough. 


Hazard Mfg. Company 
Wilkes-Barre, Pa. 






Slate am oa Grade 


Electrical Equipment 






For Switchboards, circuit breakers, compensa 
tors and similar electrical equipment Monson 
Slate is recognized as the best. 

We ave just completed additions to our pro- 
tluecing facilities which provide for double our 
former capacity. Thus manufacturers of elec- 
trical apparatus are assured prompt attention 
wnd quick shipments. 








NEW YORK PITTSBURGH 
533 Canal St. Ist Nat’l Bank Bldg, Write us your needs NOW 
CHICAGO DENVER 
32 So, Clinton St. 2125 Blake St. Portland-Monson Slate Company 





PHILADELPHIA BIRMINGHAM Portland, Me. Quarries at Monson, Me. 


805 Packard Bldg, 1701 First Ave. 





VOONOEUOOEUOERUOASGUESAOESEALEAGAEAUDALOSAOEEOGUOSOGEREGEREOUCHIOOSORAUOEAUOEEROSEROGEOROOEOEEROEOOECODERAUEECOOOOGEO ECA ERSUOEOOOEOOEUEUOEEUCUERCUEOLOCERSOUSOUCROCOCROUEECDOCUUCOGGEEOSUESEOAEELETEAASEUTCUOOGEERUEEEUELECEDEROTE 


UHALaN 
SRAMECAAMARSEMANAAUAUUAONSEUASOSUOOAONOESESUUASEDEUARERSELT EAD ESEEUTE AGEPC 


SAN FRANCISCO, Maydwell & Hartzell, Agents, 158 11th St. z 
SOOUUAEALATNE EEE ED TULA LUEATATEA EEE 
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DUDLO MANUFACTURING CORPORATION FT.WAYNE IND. 


SOUAETTAATAEAAETE ADEE 


More Reliable 


than the conductor it protects. 


LAVA 


is employed as an electrical insulator in the construc- 
tion of lamps, rheostats and electrical heating 
apparatus. 


- 
ire 


ee 


For Greater Resistance 


GALVANIZE IT! 


We have the largest hot dip job galvanizing plant 
and kettles in the United States. 


ES 








Ask for Kruesi’s Book. 
AMERICAN LAVA CORPORATION 
= 1419 Williams Street, Chattanooga, Tenn. 
PT 









SU 


We have the most modern equipment to do first 
class galvanizing at lowest prices. 
Galvanized Products Furnished. 
Prime Western Zinc Used Exclusively. 


SSUPUEIELAQSUSUONUEOEOEOOUAALOOOEOEUAODADOSUSUATOEOEOEOEOASOSOEOEOEU OLE OESETEO EDA U EO PRSEATSEA EEO 


“GARFIELD” INSULATION 


“GUMMON” is the standard and original 
Cold Molded Insulation, made by the oldest 
and largest producer. Continuously im- 
proved to meet increasingly exacting re- 
quirements. 


UUGAEAUTUOAENEDESESEOELELUOLOCOSEOCROOANSUCEETEEOONERORENESEODESUDS 
a 


Send us your inquiries. 


Joseph P. Cattie & Brothers GARFIELD MFG. CO. 
Gaul and Letterly Streets, Philadelphia E Garfield, N. J. 


PTT TUATTUETEUAEETLANETETUAENEEOUEEEEOAEEETONLECEOUENETOUEEECNTEETUOTETEOOTEEEOOTEEUEEEEAT SGOT UEEEEUOOETTUAEETTA CEST TEEEEUEEEE OEE ETE PETES EEE CE EET T EET T EET 
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you require 
a material with a 
these specifications , 





















e 4 
HECK these specifications against No, I Hy; a Ca ti 
the requirements of your ‘product. 88" Dies 10Ongs 
What properties should each part N dle? 500 ctr; Ss 

possess? Which parts can be improved? O% 2 ‘chne,, Volt, @' €nerp, 

How do the properties of SPAULDING- Fat My Per 7. 10 

BAKELITE compare with materials you I €NSi]q €chay ; 00 in 

"a sieena S N, bs, Se 'Caj ch 

ar2 now using? e 2.5 "tie eth, Strep, 

Such an analysis may lead to valuable discover- Ligh, Ware . 12,0 Sth 

ies. No other material combines such high elec- Speci¢ Cig ch, 00.24 

trical resistance with great mechanical strength. No I _ 000 / 

No other material so combines the good qualities * I~ 7 @Vity 

of many materials with several properties that U em; ro 

are essentially its own. n Ally 7 im 

N Ord: fect, Nery ately, 

It will pay you to thoroughly post yourself on DS Siu dina, d by : 

this new material that is fast forging to the front, Wa y SOlve dily, 

and replacing many of the old standbys. Send Les Proog Nts e acig 

for samples and prices. afte, than 1 . and 

No Slon 'Weny Nep , 
SPAULDING FIBRE COMPANY, Inc. * ie Ee la 
Wheeler St. Tonawanda, N. Y. Can b, fy ach, Urs imme 
124 St. Clair Ave., N. E., Cleveland —~He Uleqg “ed, ¢ 
484 Broome St., New York City 1 5 Elkins St. Boston wrt sy . Cappey “Ned 
rannan 5St., Sa rancisco Se °s s ,. ’ 

659 W. Lake St. Chicago 1010 Beaubien Se., Detroit ul Sting ? Sa thr, 
141 N. 4th St., Philadelphia 311 East 8th St., Cincinnati 


AN su Aa A 


HARD FIBRE 


is a material universally used for insulation and 
mechanical purposes. It possesses high dielectric, 
tensile, shearing and compressive strength and is 
insoluble in any of the ordinary solvents; unaffected 
by oils. 

Made in sheets, rods, tubes and special shapes—red, 
black and gray colors. Can be sawed, stamped, bent, 
turned, threaded, punched, drilled. 


Send for samples and prices 
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SQUUUCUNUNUUAAUEAUOGULAUUEAGEOOEEUEEOUEAEOULEUOGAU EAU EUO EN EA EOE TOA as cee aie Se. aed 
: : E i : : 
= = £ i = 
: arke a E 
|} SHERMAN 1m a 
Z i improve- 2 2 CLEAN INSIDE—Made i hearth f using the = 
E Soldering p z = " jatest and most progressive methods to pugend dou andl. — 2 
5 Lugs ment = £ CLEAN OUTSIDE—Rolled and treated with utmost care to obtain E 
= ; . - 2 & high quality and uniformity in all respects. = 
z A Standardized in elec trical z 3 RESULTS—Better magnetic performance, best die service. 5 
= Line 74 2 2 ( E 
5B of Superior Quality efficiency | MansrietoSuceT &TinPlareCo,MansrieuoO. - 
ie | 1 ICAL 
: appearance :: ELE CTR : 
5 E aD MO ss DO 
= PATENTED = 
z APPROVED 3 SAUvovtnugugsavvssvnucavnnsavusacacgas cnc 
S We have perfected a complete line of : : FOR ELECTRICAL AND E 
= soldering lugs offering decided advantages = = MECHANICAL PURPOSE =: 
: = ae tousers. They are approved = = = 
= and listed by Underwriters’ Laboratories. 2 = = 
3 Highest and uniform quality at lowest = = INDIA — AMBER Tk DOMESTIC E 
3 cost possible because of large production 2 = = 
3 and special machinery. Designs and di- 2 = Any size, shape, pattern, grade, rough trimmed, = 
2 mensions carefully worked out to secure 2 & rectangular cut, washers, discs, rings, cones, tubes, é 
= ratings as approved fittings. These lugs 2 = etc. For every use of mica we are prepared to E 
= mean neat jobs. Absolutely seamless— 2 = submit samples and prices of qualities best suited = 
= solder can’t leak out at closed ends. 2 = to requirements. We can “show you.” WRITE! E 
= Made of seamless copper of exactly cor- 2 = E 
| rect gauge. - 2 = 
z Write for a sample. i z EUGENE MUNSELL & co. = 
2 ee ee Oe = 2 68 Church Street 542 South Dearborn Street = 
2 H. B. Sherman Mfg. Co. z 5 NEW YORK CHICAGO E 
2 Battle Creek, Mich. a 8 . = 
Minit minnie ttt tts & enveeneeneeceavceveeeceveveecececcocevsseceeeccecoccesseveeeeceecceceeceeseerccueecceensneeeeeseccocecsssveveesecceccoceecevsececseeceareennnnnnemmniz 
sgevnvovancenngvucuncensanuucenesssuuceesusaueceesnveacoenavanvveeestevecaeensvauuaeeestevccoeensvoncoeessdnccovengssuceveensssuteesgsaucoeegnguscocengsgsuoveetzs ee eee 
. THE WORLD’S STANDARD a. BAKELITE : 
= e = 
: 66 9 2 5 THE MATERIAL OF A THOUSAND USES E 
= =f Molding Materials; Laminated Sheets, Tubes and = 
2 = & Rods; Lacquers, Varnishes and Cements. 3 
3 es BAKELITE CORPORATION 
= , nem ° a ° eae = & 247 Park Avenue, New York, N. Y. E 
= Varnished Silk, Varnished Cambric, Varnished Paper = 3 Chicago Office 636 West 22nd Street = 
= = rill UOUPNUEeUeeeeeneanecunenceneeceeueeacesuesuevauencesuenuuevcevsucneenneanceseeveeeueeueeecesnceueeceegneayegueenceaeeaneerseneearenneeneertnnesreerrenene 
3 Irr-O-Slot Insulation Flexible Varnished Tubing = SAy0000USAALAAAUAASAAOUGUEANOOUEEANOOOU LENA AOOUN AANA 
3 Insulating Varnishes and Compounds = 2 n R D P _ RC EL n IN : 
: Irvington Varnish & Insulator Co. : : For Electrical Specialties E 
: Irvington, N. J. : = {IMPERIAL PORCELAIN WORKS” : 
= ae . . . ~~ 3 = = 
: Sales Representatives in the Principal Cities 2: TRENTON, N. J E 
SSaevvevnenevvvvenevuccevvvevevuvuceenvuceevecuceveuscveenacceeecvevevvneerevaceeeesueeeeaceeeeueeeeeacegeanceenaceceacueeecaceennaaeeeenieeeennaeeeenneeesnt E gnensveeecccnnveseveeceereeecceeeeneneeeenceeeeveneeneeececeeeeeveeeeeeneseeecveveceeecececeneeeeceveeneeerereeeeneceveeeeeeeeveeeeeeevevvacennitniz 
Sem NSULATED WIRES and CABLES 3 SUANUALANAUAUAUUEAEUEA ED ATULAEAUAEEDEEAET NOAA TAEDA 
E “Okonite,”’ “Manson” ané Dundes “A.” “B” Tapes 2 : REELS : 
: THE OKONITE-CALLENDER et SF ANY, INC. 5 E Continuous contact for portable machinery. Hand wound. = 
z Factories: Passaic, N.J. Paterson, N. J. inn = = Spring wound. Counter weight wound. Heavy Duty = 
- La sin Mea New Tork, Ch “Biatteh at, MMMM 2 | Plugs and Receptacles. ; 
= \ as Angeles, Pettinge rews Co., Bostor ss; 4 ] = = = 
iar eC i ee ae ima 0; Be i J. L.GLEASON & CO. : 
i . Can. Re 9. Noralty Eiectrle Co... Phila.» Pa Montreal 3 i 241 Franklin St., Boston, Mass. = 
TC ssenensnneneenenenenn oneal eater ee Stl ara nl & sme eeiimiemimeimiiieMmMNE 
DUET TET EA EERE EEE Nuecauvarnencvancnaneuerecoveovesgeenceneveeeceeeseee cece 
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NATIONAL 













VULCANIZED HENOLIT In Every Electrical 
FIBRE Ill (oe , Conductors, 
Laminated BAKELITE Commercial 


Conduit, Condenser 


Foil; Paint Powder, Etc. 


Oliver Bldg., 
Aluminum Company of America Pittsburgh, Penna. 


THULE EEC CELLO CCC ORCC 


National Vulcanized Fibre Co. , Wilmington, Del., U. S. 
We operate six great plants and maintain sales and service offices in New York, nll Bos- 
ton, Philadelphia, Pittsburgh, Cleveland, Milwaukee, Los Angeles, San Francisco, Detroit, 
Rochester, Birmingham, Denver, Seattle, Toronto, Greenville, St. Louis, Baltimore, New Haven 


Form 
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VAGANGAANEAUNUAEENANAAEEDEAOOOOOOTDOUOOUEAEEERE EEE 
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EST 16sS INCIDIS 
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NSULATING 
ACHINERY 
oY ASL ECOMPANY 
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Ae. Ud. ee. Gre. Ug PAT. OFF. 
519 Huntingdon St 


PENNSYLvANia USA, 


Drawing — Winding 


FUEOGAUOURADOUEEENOAUSSRUAUUEESDNUGOUOREOEOCUOSEEUOUUNE 


Wire— Insulating — Enameling — —Machines 


PTE ECCELELELLELEECLE CLL 






Insulation winding machine for heavy conductor (8 to 4/0 B & 8) 
PRM ni MM MM 


Tal 
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SOUNUUNCUALAAEUOEL OU NCOUA UCU EAE EAEDADTAETOEOUEEAELS OEM AED APSE SEES 


Note Protection at Corners =” 


Blake Insulated Staples 


Unequalled for telephone and 
bell wiring. The fibre insulation 
prevents troublesome short cir- 


%6 
cuits and grounds. 4 sizes. Pat. 
Nov., 1900. Write for Samples. 
Blake Signal & Mfg. Co. 


Boston, Mass. 


Tee eee 
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THERPROOF 


RUBBER 
COVERED 


SLOW BURNING 


UT 





BARE 
COPPER WIRE 


PHILLIPS WIRE COMPANY 


PAWTUCKET, R. I. 
TUM evsneanueenueegeeeneeaceenseeeseeag eee Cee A eEAAUENAETAOEGAEEEUUCOUCAUUAOEELL UAL UNOU ESO EEA EEUU 





TALLER UEE TEE 


There is no other “‘copper- 
covered steel’ or “‘copper- 
clad steel’ made like 
COPPERWELD—by the 
Motten Welding Process. 


IT CANNOT RUST 


Copperweld Steel 1 Company 


Name Waehes Ue 


Non-Rusting 


“COPPERWELD” 


WIRE—STRAND—RODS 





eatenenmemeiemetatal snninnit 


MAIN OFFICE . MILLS— BR :ADDOK CK P. O., RANKIN, va 
30 Church St., New York 129 S. Jefferson St., Chicago 403 Rialto Bidg., San Fr: 
MM RMI MM 


ee 
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Or SAMSON SPOT CORD 


FOR HANGING ARC LAMPS 


= re . * = ae = 
= ST = 
= € Ate Ke” Trade pone = 
= ¥ Ss _——- Patent = 
= 7 ~ $OLID BRAIDED COTTON—WATER PROOFED 
= tg” Send for Catalogue and Samples z 
= = SAMSON CORDAGE WORKS, BOSTON, MASS. = 
SGU UUNUAGuuuunUunuuuonuecyceeyenvenveveee4udsguouongoqsuocuuenuveveveeeeeeeeeos0eeneeo00¢00044044uuuuuuuuuanuuceeeseeeegvesegengouoquoonooanaeninnntes 
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COP 


ANACONDA COPPER 
MINING COMP.NY 
Conway Building, Chicago, Ill. 


THE AMERICAN 
BRASS COMPANY 
General Offices: Waterbury, ¢ 
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You Can Use 

Vulcanized Fibre 
If It Is 

Continental 
Grade 25 


For the first time in history a vulcanized 
fibre has been made that can be— 


FORMED 
in Forming Dies 
SPUN 
like Soft Metal 


Think what this means! You can save 
money and improve your product. 


WRITE OR WIRE 


and we will be glad to have our engineers call 
and discuss the many advantages of Continental 
Vulcanized Fibre Grade 25. 


THE CONTINENTAL FIBRE CoO. 
Factory: NEWARK, DELAWARE 


Service on Dilecto, also Contex, Conite and 
Vulcanized Fibre, from: 


PO Tis ct ckkskevandsencdias 250 Park Ave 
Gs da eo Vekss Cedtidewk awe Wrigley Bldg. 
PRES s 6c Bade dabaver Farmers Bank Bldg. 
EC Ain ca deenndaeaoete 1041 Sixth Ave., So. 


San Francisco. 
Los Angeles. 


.75 Fremont St. 
.307 S. Hill St. 


CONTINENTAL 


Vulcanized 


>». FIBRE 25 ,. 


*These shapes were formed COLD from 
Continental Vulcanized Fibre Grade 25. 
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A Reputation to Uphold in Business 
Do it with TIREX SJ CORD 








SEWING MACHINES 










Simplex Wire & Cable Co., 
201 Devonshire St., Boston, Mass. 


Gentlemen: 


Please send data and sample of Tirex SJ Cord. 


Manufacturers who have often 
had complaints from jobbers, deal- 
ers or agents about poor cords— 
cord trouble, etc., can now insure 
themselves in future against all 
such annoyances by equipping all 
office equipment with Tirex SJ 
Rubber Sheathed Cord. 


This includes dictating ma- 
chines, calculating machines, inter- 
office telephone equipment and 
many other electrical office appli- 
ances, 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 


New York 
Cleveland 


Chicago 









600605: 64OS68O SH SSR 0E6 090205. FEIN TTF RAS0 


Saint Augustine sa 


oa ‘ 


"DESK FANS 


Tirex SJ Cord is made exactly 
like Tirex Portable Cord, the only 
difference being that Tirex SJ is 
listed only in sizes No. 16 and No. 
18 and that it is lighter in weight 
and smaller in diameter. 


And Tirex SJ always proves to 
be the most economical cord that 
can be used when its long service 
and unusual wearing qualities are 
considered, 


For samples and full information 
mail the coupon. 





i) 
REFRIGERATORS 
San Francisco 





VACUUM CLEANERS 





SORTABLE LAMDS 





JU 


3 "yp per 
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YOU CAN DEPEND ON 




























For more than 27 years MICABOND 
—the standard mica insulation — has 
stood as a safeguard of efficient service 
and as a guarantee to longer life in every 
type of product throughout the wide 
field of electricity. 


No electrical product can be better than 
its insulation—to use any other than the 
best money can buy is to handicap your 
product from the start. 


Send today for acopy of “MICABOND 
—the modern mica’—it will show you 
the way to new efficiency and new econ- 
omy in the selection of dependable 
insulation. 


CHICAGO MICA CO. 
430 Campbell St. 
VALPARAISO, INDIANA 
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= ONTACT Points, of all things, must E oe e 99 

= C be absolutely reliable—so much de- = merican Brand 

3 They pends upon their proper functioning. = 

= Long experience and extra care in manu- = . 

= Must facturing have made Baker Contact Points = Weatherproof Wire and Cables, 

3 IST the safe. reliable units they are. They may = . 

= be had of Platinum, Iridio-Platinum, Silver = Bare Copper Wire and Cables 

= N F . and Special Alloys. We shall be glad to ha Ee Cen a eke ee od ‘ 

= ot al send you detailed descriptions. = » oS equal for long, satisfactory economical service. 
= s 

= BAKER & CO., INC, = 

z 54 Austin St., Newark, N. J. = 
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ROEBLING 


ELECTRICAL WIRES AND CABLES 
John A. Roebling’s Sons Company 


Trenton, New Jersey J-1707 
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“AMERICAN BRAND” 
WEATHERPROOF WIRE AND CABLES 
HAS NO EQUAL 





American Insulated Wire and Cable Co. 


21st, Sangamon and Morgan Sts., Chicago 
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“LAVITE” 


A Superior Insulation 
Strong, Accurate, Everlasting 
D. M. Steward Mfg. Co. 


Chattanooga, Tenn. 
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Made for Your Particular Requirements 


THE NEWPORT ROLLING MILL CO. 


114 Liberty St., New York NEWPORT, KENTUCKY, 


Branches: Chicago, Boston, San Francisco 
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= Cc - a —_ ee _ aes sheets distinctive for uniform- 
= ity, low core losses, high permeability and exceptional punch- 
Safety Cable Company” : er eae, P ptional p 
formerly = We maintain, at your service, a highly specialized depart- 
= ment for the production and betterment of Electrical Steel 
sy Safety Insulated Wire & Cable Co. = sheets. Submit Your Inquiries 
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TUPERATEREAECEEEEA TETAS 


Underground 
Cable Equipment 
and Tools 


T. J. COPE 


2112-2114 Sansom St., 
Philadelphia, Pa. 
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The back connected lug is another 
Dossert—from the large line of stand- 
ardized electrical connections. All 
Dosserts have the tapered sleeve prin- 
ciple. 


All are shown in the 20th Year Book. 
Send for your cupy. 
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UE} — —————— 
| heed ’  Dossert & Co. 


242 West 4Ist Street 
FREE New York, N. Y. 
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Over thirty years’ 
use has proved 
Orangeburg Fitre Con- 
duit the most economical, 
safest and most reiiable 
underground duct. Two 
factories assure prompt 
service and deliveries, 
Johns-Manville, Inca 
Sole Selling Agent "tor the 


7 = ae a) Pes: Conduit Co. , 
RANGEBURG 
FIBRE CONDUIT 
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and MACHINE CO. 
Philadelphia, Pa. 
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STEEL STRUCTURES POWER EQUIPMENT | 
for : ELECTRICAL DEVELOPMENT : 


Transmission Lines 


To Meet Every Requirement 


AERMOTOR CO. 


Chicago 
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CEDAR POLES 


Northern White Cedar 
Western Red Cedar 
Plain or treated Butts 
Prompt shipments guaranteed. Ask for delivered prices 


T. M. PARTRIDGE LUMBER CO. 


Pole Department, Lumber Exchange, Minneapolis, Minn. 
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Paragon Grounds 


Low Resistance. High Conductivity. 
Ample Capacity. 

A plain, common-sense, inexpensive device ac- 
curately designed, carefully constructed of pur 
continuous copper throughout with no soldered 
or mechanical joints under ground. 
Furnish adequate, dependable, durable groun 
ing. Protect dependably valuable electric equip- 
ment from lightning, high tension crossed an 
other excess potential. 
Complete directions for accurately and conven- 
iently installing to insure efficiency of operation 
accompany every shipment. 
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Lapp InsulatorCo Inc LeRoy NY 
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PORCELAIN INSULATORS 
HIGH TENSION PIN-TYPE INSULATORS. 
“WET PROCESS STRAIN INSULATORS 


GENERAL PORCELAIN. Co. 
Parher s Burg, West Va. 






























PARAGON ELECTRIC CO. 


Dearborn and Van Buren Streets- 
CHICAGO 
Gise 2 ft.x4in. Discharge 678 sq.in 
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= Switches—Arresters—F uses—Sub-Station - = 
3 ; Equipment z 
i A. sal = : 
: a Fysipment E 
Company 
; Pos Fi sams | 
: . a Cleveland ™ i 
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: CANADIAN PORCELAIN CO., LTD., : 
Z HAMILTON, ONTARIO, CANADA q 
: Specializing 

: High and Low Voltage Insulators 2 
NNSA RN eHiNe 
Complete Z 
= Line ForAll |2 
E Voltage Reguirements. |= 
5 CAMBRIDGE, OHIO. : 
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IF stemmamnian risen aia iota iseneemiaaeaanaaeeeaee 
: | “44° = : 
: Milliken ~ : 
H| Regio and sae : 
E Milliken. BS others Mf: Co-inc., : 
= | Suite 407, No.26 Park Place, ewYork, NY. |: 
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Molon 
sformers 


Moloney Transformers can be had in all 
types and sizes from the small distribution 
unit to the larger power sizes. 


WORLD 





There are five Moloney factories devoted 
exclusively 
formers. 
details. 


to the manufacture of trans- 


Let us furnish you with complete 


MOLONEY ELECTRIC COMPANY 
Main Office and Factories: 


ST. LOUIS, MO. 
Sales Offices in Principal Cities 
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Look Into This New WALL 


“Service With Safety” 
DREADNAUGHT No. 41 


Wind Shield insures Efficient Operation 
in all Kinds of Weather 


















fice 
— a is 
or Closed . 
pened or. Large Pressed Steel 
Orip Cup Brazed te 
Clews =“ y Pipe 
Filler Plug on Tog 
Easily Filled. 
Wo Chance for 
Dut to Enter 


Pump Has Double 
Check Valve, Second 
Weld in Place by Clevig 


si Flared Base for 
> Greater Stability 


Angle Handle 
Restful and 


Steel Tank with Bottom, 


wd a Connections (ili P 
foo Tank Tested oe Where 


ta 100 lbs. Pressure Greatest Wear 


Takes Place 
This new steel torch combines all the advantages 
of the time tried older Dreadnaughts with a number 
of improvements. Built for heavier work, to give 
a bigger, hotter flame. New burner cleans itself 
automatically. Hard brass spelter solder brazes 
all joints. Can be used in all kinds of weather. 
A better “service with safety” torch at an at- 
tractive price. 
Outline your Blow Torch needs by mail. 
No obligation, 


P. WALL MFG. SUPPLY COMPANY 


3126-66 Preble Ave., N. S., Pittsburgh, Pa. 


Since 1864 
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TIME-SA VERS 
“JIFFY” PIPE BENDER VISE 


Bends ¥-in. and 4-in. conduit 
quickly and easily, giving at 
all times a positive degree of 
accuracy in measuring drops, 
angles, radii, etc. 


Will not flatten, kink or split the 
pipe. Easily operated by any 
ordinary workman. 


30 Day Trial if Desired 





Cuts holes quickly and easily, in 
steel boxes or slate and marble 
switchboard panels for conduit. 
Any diameter, 34 in. to 6 in. 
Weight 4 Ibs. 
Pays Its Own Way! 

Sent anywhere on 10-day trial. 
Money refunded if tool is not 


satisfactory, 





“THE JIFFY LIN E” 


write for it, 


PAUL W. KOCH & COMPANY 
15 S. WELLS ST. CHICAGO 
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eircular gives full information, 
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Pole Top Switches 
Disconnecting Switches 
Switching Equipment for Man- 


ual and Motor Operation he) 
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Outdoor Substations 

Bus Supports, Choke Coils 
for Indoor and Out- 
door Service 

Switchboard 0 0 

Copper . LO 

Control 
Switches 
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ELECTRIC POWER EQUIPMENT CORP. 
412-20 N. 18th St., Philadlephia, Pa. 
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BLAW~KNOX COMPANY 


PITTSBURGH ,PA Mfgnufacturers Of 


rl ARTS TRANSMISSION TOWERS 


STELL BWLO/INGS 
CLAMSHELL BUCKETS 
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Steel Transmission Towers 
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RITER CONLEY COMPANY 
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SOUT eee 
wuyzlmemeers Heavy duty, group con- 
trolled Type T Disconnect 


Switch, for substation struc- 


¥ tures, with flexible blade and 
bevel gear drive. 


Bulletin T. 


PACIFIC fac) €0. 
ELEY Fe 
SAN FRANCISCO — CALIFORNIA 
5815 THIRD STREET 
Pioneer Bldg., St. Paul 


Interurban Bidg., Dallas 
930 Wyandotte St., Kansas 


id 


30 Church St., New York 
McCormick Bidg., Chicago 
Symes Bldg., Denver 
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135 High St., Boston City, Mo. 
Hoge Bldg., Seattle American Trust & Savings 
H. W. Hellman Blidg., Los Angeles Bldg., meomingnem 
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PITTS BURGH * OAKLAND, CAL.“CHICAGO 
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Your Name 

in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 
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BELL WESTERN 
CEDAR POLES nese 


G88 BUTT TREATING ANY KIND REQUIRED 


} BELL LUMBER cD. Minneapolis, Minn. A 
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Thomas Quality Insulators 


Manufactured by 


THE R. THOMAS & SONS CO. 
East Liverpool, Ohio, U. S. A. 
New York 
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Est. 1873 Boston Chicago London 
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“TREE E” 


HicH QUALITY 
LINE AND STATION EQUIPMENT 


Electrical Engineers Equipment Co. 
General Offices: 711 Meridian St.. Chicago, Ill. 
Sales Offices in all princival cities 
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Jewell Electrical Instrument Co. 
1650 Walnut Street, Chicago, Ill. 





LANbIS & Gyr METERS 


The largest and most complete line of electricity meters in the world 
—all carefully tested 
Meter Code as to performance. 
advertisement May 


and guaranteed to conform to N 
Ask about them 


See page 22 issue Electrical World 


U. 8S. Laboratory and Sales Office 
L. H. JUNOD & CO., 104 Fifth Ave., New York 
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Radio and Electrical Laboratory 


: Instruments 
ff 
Steel —y Write for Complete Catalog 


GENERAL Rapio Ce 


String Oscitlograph Cambridge 39, Mass. 


See 
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AUTOMATIC ELECTRIC 


TIME SWITCHES 


AND 


tywumass LRANSFORMERS 


for Every Purpose 


CAMPBELL MBG. CO. LYNN, MASS. 


TWEE ooo 


i 


Ta 


STs 


SU 


JeReASaDEREUUREOCUNARISRECTTUCTONSSETERICLIESISTITINEENOISUENENTCTEIIO UIEINIEnNNEDoneatsesnnnnnnt ten yenTNn nnn trerenneen EESTI 


r 
2 


POTHEADS ~ 
UNDERGROUND BOXES ~ 
IS iS ee SPECIALTIES 






They have 
passed the test 
of SERVIC E 
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Jewell accuracy begins with the tools 


The tool room of any plant is the control room of the 
establishment. The utmost attention is given to making 
tools used in producing such instruments as Jewell 
Frequency Meters for commercial switchboard work. 
Accuracy in the Jewell plant begins with the making 
of the tools. 


Wave form errors are minimized in Jewell frequency 
meters by the entire omission of iron from the moving 
element. The movement is of the dynamometer type 
and the control is entirely electrical. The result is 
sustained accuracy and highest sensitivity. 
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THE ELEMENTS OF OUR BUSINESS 
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Trade Mark 


Pressure Regulators 
Remote Switches 
Speed Regulators 
Hand Starters Transfer Switches 
Magnet Switches Valve Control 


WRITE FOR CATALOG 
Sundh Electric Company, Newark, N. J. 


Branch Offices or Sales Representatives in Principal Cities 
ATT 


Automatic Starters 
Circuit Breakers 
Float Switches 
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(@ Meter Service Switch 


Furnished with accessible service side fuses. 
Switch and fuses are both ahead of meter 
and both are dead when switch is opened. 
No branch circuit fuses in cabinet. Box is 
60 constructed that service fuses are not 
accessible until switch is in “off’’ 
position. Switch cannot be thrown 
into contact until fuse cover is closed, 
thus giving full safety with cover 
sealed. Described in Circular 3 
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Are you acquainted with our Standard 
Unit Panelboards listed in Bulletin A. 


= No. 18211 

2 List $6.80. The Trumbull Electric Mfg. Co. 
= Blade Plainville, Conn. 

E awit ees New York Chicago San Francisco 
= Schedule C-2 Boston Philadelphia Jacksonville 
2 Discount 
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Examine this 


HYDRO-ELECTRIC LIBRARY 


for ten days free 


What has succeeded—what has failed—what has been 
economical—and what has been expensive—in all depart- 
ments of hydro-electric work—explained by Lyndon— 
Braymer—Taylor—Mead—and gathered together in con- 
venient form in this library. 

Exactly what to do and how to do it—exactly what not 
to do and how to avoid it—the facts in this library are 
worth much more than 15 cents a day—but that’s all 
they cost. Examine the library free. 


What the books cover 


Hydro-Electric design. Plans and specifications, advan- 

, dro-Ele tages and disadvantages of 

Hisdee-Biosizle various types of electrical 
machinery. 


Construction of 
power plants 
Design and construction of dams. 
Design and construction of pipe Financial and commercial con 
lines. siderations in hydro-electric 
Design and _ construction of development, 
transmission lines. The entire engineering problem 
Detailed descriptions of typical from the first investigation 
American plants. to the complete plant. 


It doesn’t cost a penny 


to examine this library. We will send the books for just 
the coupon. If vou cannot benefit from the m, send them 
back—if you decide to keep them you need send us what 
amounts to about fifteen cents a day—$4.00 in ten days 
and $4.00 monthly for four months. 


SEND ONLY THIS COUPON 
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BRAYMER 
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RéIE. 22, SWITCHES 


RAILWAY oar INDUSTRIAL ENGINEERING Company, ’, GREENSBURG, PA. 
istrict Offices 
CLEVELAND CINCINNATI PITTSSURGN” - a Beenie Boe Sn Rechewer” — vase gual 
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Transmission Line and Special Crossing 


Structures, Catenary Bridges 
WRITE FOR OUR NEW DESCRIPTIVE CATALOG. 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 
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Engineers and Contractors 


MAASSAQAASSOLS CGS 00000ANGEENOOCOEOO ODORS 
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Pull 


SQUUUUANAPAAEAUEAOSOAAEAEALAOOEAAODAA EAA UAE 


DETROIT ELECTRIC FURNACES : 
will 
Build Power Business | 


for 


THE CENTRAL STATION 


Lez us heip increase your revenue = 
Detroit Electric Furnace Co. = 
2231 PARK BLVD., DETROIT 2 

i 


PA 
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Ten Standard’ izes Veto 24 Tons Capacity 
Most Rapid and efficient for making 
Tool Steels, Alloy Steels, For rging Steels 
Steel Castings, Malleable Iro ey Iron 
Carbide, Ferro-Alloys etc. 


CORPORATION 
PITTSBURGH. PA. 
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“Wonder” Cold Pipe, Tubing and Bar Benders 


Standard of the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 
What it costs to bend pipe our way. Per Bend: 
l-in, pipe, 5 cents 4-in. pipe, 25 cents 
2-in, pipe, 10 cents 6-in. pipe, 60 cents 
8-in. pipe, $1.00 
Send for Catalogue 
G . American Pipe Bending Machine Co. 
28 Pearl St., Boston, Mass. One Year to Pay 


HQUUTEOOONONUNUETOOCUEUEONOODONUEGOOOOONOCOEOCAAONOOvAGOOOOOEONONOOGOUOOOEOOUAOAADAOOOUSUOUEDOCONOLOEOSDAUOEOEOND2!°S0000000 00002200 EENEN EEE eevee 


HOOUUUAAUEAUAAeUORAnOANEAuOLNAUEAUGGOOUAANEGGOONEOUAOUAGEOOOOUEOUSOEGCHOEOUEOUSOUANUEUEOUEOUSUUESUUNUUNLSUEOUCUUIDOUUELDEOLALLAUOA CLL EOAL ALAS SODEO EUAN 





Have you seen the 
new 1926 


Central Station Directory 
and Data Book? 


Write the 


McGraw-Hitt PusiisHinc Company, INc. 
471 Tenth Avenue, New York City 
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Lower Boiler House Building Costs 
with the 


Single Pass Boiler 


HE ‘Single Pass Boiler requires less space per pound of steam 

produced than any other type of boiler. This fact, combined 
with the unusual construction features of the boiler, makes it 
possible to effect a substantial saving in the cost of building the 
boiler house. 


The carefully planned steel supports for each boiler, independ- 
ent of building structural members, make practical the simplest 
kind of boiler house construction. It is not necessary to have 
clearance for tube removal in front of the boiler. The firing 
aisle can be kept quite narrow. Fuel storage and handling equip- 
ment can be built closer to the floor. 


The stack can be located within the natural rectangular dimen- 
sions of the boiler room and brought to the ground for substan- 
tial foundation, thus eliminating the usual expense of heavy 
building structure for supporting stacks overhead. 











Economizers are not required. The boiler is proportioned for the 
desired efficiency, yet remains a single unit. A considerable 


saving in space and cost of 
building is thereby effected. e i 
Liberal operating floor space The 

is available under the heat- SINGLE PASS BOILER 


ing section. There is abun- 


Two Single Pass Boilers set 
over double endcd furnace for 
pulverized fuel. No firing aish: 
necessary in front of boilers. 








Single Pass Boiler with chain 
grate stoker—low headroom 


| and narrow firing aisle, 





dant open space for ventila- 
tion and light between 
heating sections of adjacent 
units. The result is a com- 
fortable and well organized 
boiler house without addi- 
tional building cost. 


The complete story of the 
Edge Moor Single Pass 
Boiler is told in an illustrat- 


ed booklet, which will be 


sent free at your request. 


EDGE MOOR IRON COMPANY 


Established 1868 
EDGE MOOR, DELAWARE 


New York Chicago St. Paul Boston 


Pittsburgh Charlotte Los Angeles 


Single Pass Roiler 
with underfeed 
stoker—large fur- 
nace volume and 
low headroom. 


offers 
these advantages: 
=e 


Hicu Errictency at 300% oF 
RATING AND ABOVE 


SIMPLICITY OF OPERATION 


Economy or Space—Lower 
Burpinc Costs 


INTEGRAL SUPERHEATER AND 
EcONOMIZER 


Setr-OperRATING Soot-BLow1ING 
SYsTEM 


HicH Ratincs on NaturaAt Draft 


No Barrie TROUBLES 


ADAPTABILITY TO ALL FUELS 





EDGE Moor, 
SINGLE PAss 


BOILERS 


A EN EY as, SmaI 
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The 


Jaylor Stoker 


Gets more heat from a pound of coal than any other Combustion System 
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HE Edgar Station of the Edison 

Electric Illuminating Company, 

of Boston is another station that 
is challenging the attention of the 
power plant world because of its dis- 
tinctive design and remarkable oper- 
ating results. 


The wisdom of the choice of Taylor 
Stokers for Edgar has been well dem- 
onstrated. 


This station is today producing a 
kilowatt hour on .98 lb. of coal and 
this figure will be still further reduced 
when the reheating cycle of operation 
is in service. 


This is not a test figure; it is the 
result in daily operation. 


And this result is largely due to the 
high maintained efficiency of the 
Taylor fired furnace and boiler at all 
ratings. In this station as in all 
modern Taylor-fired plants, the effi- 
ciency starts high and stays high. 


Edgar is simply additional proof of 
the national leadership of the Taylor 
Stoker, 


AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 


Canadian Sales and Service by Affiliated Engineering Companies, Ltd. 
Head Office: Southam Bldg., Montreal, Que. 
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Dayton Power 
and Light 








Haverhill 
Electric 


Battle Creek 


Fifty-ninth 
Street 


Fisher Body 


Riverside 


Kearny 


Hell Gate 


Central Illinois 
Light 





Beacon Street 
Heating Plant 


Saxton 


Indiana Service 


Marysville 


Edgar 


Zilwaukee 


Dodge Brothers 


Richmond 
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Check Voltage and Current 
at Distribution Centers 


Continuous chart records furnished by Bristol’s Recording 
Electrical Instruments installed at these important points 
give accurate and concise information regarding load 
distribution. Abnormal 
loads, voltage drop or 
fluctuation are clearly 
shown by the charts, 
making it possible to 
correct the trouble with- 
out delay and_ before 
annoying complaints are 
received from consum- 
ers. 


Many leading central 
stations depend on 
Bristol’s Recording In- 
struments to keep them 
posted on the efficiency 
of their electrical out- 
put at the switchboard 
as well as on condi- 


tions existing in the 
Recording Voltmeter for lines It will pay you 
a ee ee well to do likewise. 


For full details just write for Bulletins 1007-L, 1203-L, 
1401-L, 1501-L and new Bulletin just issued—332. 


See our booth this summer at the Sesqui-Centennial Exposition, 
Philadelphia, Pa, 


we 
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The Relationship Between 


Head and Cost of Hydraulic 
Equipment 


The size and weight of hydraulic equipment as it 
affects cost and shipping clearances are important 
considerations in the selection of these units, even 
though subordinated to other such factors as effi- 
ciency, power output, etc. In general the size and 
weight is inversely proportional to the head under 
which the hydraulic unit is to operate. 


For heads up to 1000 ft. the reaction turbine yields 
greater output per unit of weight, the reduced size 
for a given capacity and head producing distinct 
economies in first cost of both the electrical and 
hydraulic equipment, at the same time requiring less 
floor space in the power house—another substantial 
saving. 
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The outstanding successes attained by large 
capacity Pelton reaction turbines under high heads in 
the Kern River No. 3 plant of the Southern California 
Edison Co, and the Oak Grove plant of the Portland 
Electric Power Co, have proven the superiority of 
reaction turbines for these conditions through higher 
efficiency, greater flexibility and lower first costs. 





THE PELTON WATER WHEEL COMPANY 


Hydraulic Engineers 
2983 Nineteenth St., San Francisco 100 Broadway, New York 


The Bristol Company 


Associated Companies: Wm. Cramp & Sons Ship & Waterbury, Connecticut 


Engine Bldg, Co., Philadelphia; Dominion Eng, Work, 
Montreal; Sociedade Anonyma Hilpert, Rio de Janeiro. 
RECORDING —~ 


sWAVUUALUELELUUUETSEUEAEUEUOUATURDEUEOVELUHDAELACUEGADUNOASUCUAEUEORUETOEOEDAEOEDUERODUEOEOUEDOCOEOEUEROGUSOONOOSOCUOOOROUSUEOOOOODORDODORDOSONOOUOOODE sana © FedUUSUEVNEOEREDNDOOUEUNLOEONEOEUEOOEOOOELSOORMQUUORALE ANE OOUEALOROOEUOOUEDADONDOSUEEOED ODE ALALOLS UALS TLS ELA eu OP TUE NCUSOOEOEONOUOO OCONEE 


MTT 





MCLEE CCC CUCU CUCL ee CC CCC LLL | 


gn 
= 
E 
E 


SOUT 








W YORK 


CVCAESUEOCUEUEEEOOTUOODEEEOTEEEOEDSORTDENTAESUA EERO ASEREADEEOAC ODEO OOOO EEREU TEES OO ERNS ORAS EEOOEEOOETORUODEOOOEROOD OREO TESTO EERO DOCOODERAOTOROATOEONTERSUAEEEEES 


BETHLEHEM 
POWER PLANT 


EQUIPMENT 


Diesel Oil Engines 
Heat Transfer Apparatus 
Complete Fuel Oil Burning Installations 
Reciprocating and Centrifugal Pumps 
for all services 


BETHLEHEM SHIPBUILDING CORPORATION, LTD. 
BETHLEHEM, PA. 


GENERAL SALES OFFICES: 25 BROADWAY, NEW YORK CITY 
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(Ye SIMPLEX 
UNIT SYSTEM 


UNIT PULVERIZER 





FURNACE 
BURNERS PIPING 


Send for 
Literature 


FURNACE ENGINEERING Co.INC 
5 BEEKMAN ST. NEW YORK.NY 
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<> LECOURTENAY & | 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 
26 MAINE STREET 

NEWARK, NEW JERSEY = 
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When Considering 
Turbines, Engines, Generators 
Motor-generators, Rotary Converters 
Synchronous Motors, or Turbo-Blowers 


First issue of each month 


Ridgway Dynamo & Engine Co. 


Ridgway, Pa. 
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TRADE: MARK 


Unit PuLverRIzER 





The Riley Atrita Unit Pulverizer has appealed 
instantly to the engineering world. It is absolutely 
dependable. No part has ever broken. Its con- 
struction even assures against stoppage. Its power 
consumption is far below previous standards. 
Fineness of pulverization is maintained throughout 
the life of the wearing elements. Wear does not 
affect it. Adjustments are not necessary. No dryer 
is required. It handles wet coal. Its accessibility 
is proven by the fact that in less than thirty minutes 
the wearing elements can be renewed. Maintenance 
is low because attrition of the coal particles against 
each other is employed, and because more metal of 
the wearing elements is utilized than with any other 
system. It embodies all of the characteristics striven 
for but never before attained. 






rIONn 


wy Ritey STOKER CORPORA: 
9 Neponset Street, WORCESTER, MASS., U. s. i: 


“RILEY” “TONES” “HARRINGTON” 
Underfeed Stokers Underfeed Stokers Traveling Grate Stokers 


“MURPHY ” Automatic Furnaces Pulv arise Coal Installations 
ROSTON NEW YORK PHILADELPHIA PITTSBURGH BUFFAL CLEVELAND DETROIT SEATTLE 
CINCINNATI CHICAGO ST. PAUL KANSAS CITY DENVER CHARLOTTE DALLAS HOUSTON NEW ORLEAN 


Riley Engineering and Supply Co., Ltd.. Toronto Riley Stoker Co., Ltd., Sane 
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Smith 
Hydraulic 
Turbines 
















are the result of 
50 years Speciali- 
zation in Water 
Power Equipment. 


TURBINE WATER WHEELS 


High Speeds, High Powers, High Efficiencies 


Bulletin “W” 
Sent on 


Our designs cover Request 


the complete range 
from the smallest 
farm lighting plant 
to the world’s 
largest units 
for hydro- 
electric de- 
velopment 
under almost 
any conceiv- 
able _ condi- 
tions. 
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Vertical High Speed Heavy Duty Turbine 

We furnish many large vertical and horizontal turbines, 
developing power, speeds and high efficiencies to meet 
requirements. Turbines and results fully guaranteed. 


The James Leffel & Co., Springfield, Ohio 


BRANCH OFFICES: 


Let us know your 
requirements. 





S. Morgan 
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PETERBOROUGH, ONT., CANADA........ William Hamilton, Ltd, = 
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THE BABCOCK & WILCOX COMPANY 


85 Liserty Street, New York : 

‘ ‘ E 
Builders since 1868 of Makers of Steam Superheaters = 
Water Tube Boilers since 1898 and of Chain Grate = 
of continuing reliability Stokers since 1893 & 
BRANCH OFFICES BRANCH OFFICES | 
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Boston, 49 Federal Street | Detroit. Ford Building 

PHILADELPHIA. Packard Building NEw ORLEANS,, 344 Camp Street 
PITTSBURGH, Farmers Deposit Bank Building Houston, Texas. 1011-13 Electric Building 
CLEVELAND. Guardian Building DENVER, 435 Seventeenth Street 

Cuicaco, Marquette Building SaLt LAKE City. 405-6 Kearns Building 





CINcINNaTI. Traction Building WORKS San Francisco. Sheldon Building 

ATLANTA, Candler Building — tn “N J Los ANGELES. 404-6 Central Building 

PHOENIX, ArIz.. Heard Building _ ee esses SN 5 es SEATTLE, L. C, Smith Building 

DaLLas, TEX.. 2001 Magnolia. Building Barberton, Ohio HAVANA. CuBA, Calle de Aguiar 104 = 
HoNno.uu, H. 1., Castle & Cooke Building SAN JUAN, Porto Rico, Royal Bank Building E 
PORTLAND, OreE., 805 Gasco Building = 
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Foster Preheating and Super- 
heating Surfaces for boilers and 
industrial processes steady the 
heating action prevent over 
heating, and save fuel by in- 
creasing the heating efficiency. Tale 


The value of Foster Heat En- 
POWER SPECIALTY COMPANY, 111 Broadway, New York 
AIR HEATERS Boston Philadelphia Pittsburgh Cleveland Detroit Chicago Kansas City WATER WALLS 
Dallas Denver San Francisco Las Angeles London, Eng. : 


gineering Service and Foster 
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Construction are proven by more 
than 20 years of experience and 
over 11,000 installations in 
every industry and in every type 















Send for Complete Catalogs Trenton .N.J. 


Steam Turbines, for all speed and steam con- 
ditions: capacities up to 15,000 hp. Catalog 
D143. Double Helical Speed Reducing Gears, 
Catalog G43. Centrifugal Pumps, for all 
Capacities, Catalog B43. Centrifugal Blowers 
and Compressors, Catalog F43. Worm Reduc- 
CHICAGO PUMP COMPANY tion Gears, Catalog R43. Flexible Couplings, 
Office and Works, 2318 Wolfram St., Chicago, Il. Catalog K43. 
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CHICAGO PUMPS 


Boiler Feed—House Service—Condensation 
Vacuum — Circulating — Sump (Vert.) — 
Sewage (Vert.)—Fire—Pneumatic System. 
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Handles cargo or bunker coal—with a 





capacity of 3000 tons cn hour 


And you as operating factors in Central 
Stations are vitally interested in equipment 
that is to handle the enormous quantities 
of coal that you use. 


W-S-M engineers have been serving your 
industry for years. They are able to advise 
you on coal-handling equipment of all sorts. 


Your profits will increase according to the 
decrease in your operating expenses—be 
sure that your labor and equipment costs 
are minimized. 


Detailed reports can be had from our 
engineering department. Write to them. 


MAN-SEAVER-MorcGAN Co. 


CONSTRUCTORS MANUFACTURERS 


Cleveland, Ohio 
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Cameron Boiler Feed Pumps 


The Cameron HMT Boiler Feed Pump entered the present 
year With an enviable distinction—that of leadership among 
high-pressure pumps. It is the finest boiler feed pump ever 


built—finest in design, workmanship, dependability, and 
economy. It reflects creditably the many years of engineer- 
ing experience acquired by its builders. 

The lubricating and balancing features of the unit are 
progressive achievements, Its lack of thrust and vibration are 
indications of its refinement of design. It has the indi- 
viduality sought by those who demand a pump above the 
ordinary. 


INGERSOLL-RAND COMPANY 
11 Broadway . . ° New York City 


Offices in principal cities the world over 
For Canada Refer — 
Canadian Ingersoll-Rand Co., Limited, 260 St. James Street, Montreal, Quebec, 


231-DV 
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ersoll-Rand 


A. S. CAMERON STEAM PUMP WORKS 


Ing 
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ULTON 
DIESEL 


And The Los Angeles 
Water Supply 





“Results have been 
very satisfactory” 





1 et ge mh = says Mr. Fred. J. Fischer, Chief Mechanical 


Engineer, Bureau of Water Works and Supply, 
City of Los Angeles, referring to the three 
1150 H.P. and two 750 H.P. Fulton-Diesels, 
installed by the Water Works Department 
of the City of Los Angeles. 


The extreme necessity for additional water 





made it essential that a reliable and adequate 

750 B. H. P. Fulton-Diesel in source of power should be secured; they came 
he Manhattan Stati ; 

ene oO to Fulton; how well they were served may be 


judged by Mr. Fischer’s statement: 


Put your power problems up to Fulton engi- 


a a a , 
neers; your results will be the same. 
, 


a \\ 


PAN Bae 


We will gladly mail you copies of 





Bulletins on Fulton-Diesels in like service 


One of the 1150 B. H. P. 
Fulton-Diesels in the 
Lankershim Station 


FULTON IRON WORKS COMPANY, ST. LOUIS, U.S. A. 
SUCCESSFUL ENGINE BUILDERS FOR OVER SEVENTY YEARS 
BRANCH OFFICES: 


New York—82 Wall St. Dallas, Texas—Praetorian Bldg. 
Havana Cuba—401-402-403 Banco Nacional 
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ver 
ow types 
of power pumps 


F you want a power pump, Worthington has the 
size, the type and the kind exactly suited to your 
needs, 


For over half a century we have been building power 
pumps for practically every conceivable purpose. Hun- 
dreds of patterns are in stock — ready to meet your 
requirements, either standard or special. They include 
practically all known sizesand varieties, for all capacities, 
services, and methods of drive, and for pressures up to 
10,000 Ib. per sq. in. 


It matters little whether the material to be pumped 
be thin, thick, or semi-fluid, hot or cold, clear or gritty, 
acid, alkaline or neutral in nature, for we have built 
pumps for all these purposes. 

And furthermore, every Worthington pump must 
meet certain definite standards of excellence in design 





and performance — standards that have made the name 


Worthington synonymouswithqualityallovertheglobe. 


Also manufacturers of deep-well pumps, 


steam pumps and centrifugal pumps, 





Worthington Horizontal Duplex Power Pump 


Double-acting, inside packed Piston Pattern. 


WORTHINGTON PUMPand MACHINERY CORPORATION 
115 BROADWAY, NEW YORK CITY BRANCH OFFICES IN 24 CITIES 


WORTHINGTON 


6231-2 Beene 
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THE S 
LIPE *repucer 


Full Planetary Construction 


All rotating parts 
supported on both ends 


Torque Cushioning Device 
reduces Starting Torque 


Ratio 4:1 to 200:1 





Step Up or Reduce Speed 


PATENTED 


OTHER LIPE PRODUCTS 


Electric Hoists Coil Winding Machines 
Flexible Couplings 
Special Machinery to Order 


Gear Tooth Chamfering Machine 





Write for full particulars and the name of our nearest 
representative 





W. C. LIPE, INc. 


(Established 1875) 


208 So. Geddes Street Syracuse, N. Y., U.S. A. 


MMT 
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MVANVCODIVARD 


FaessureeGOVERNOR 


is today undoubtedly the most highly developed 
Governor for water wheels and is backed by an 
organization capable of meeting any special require- 
ment or condition that may arise. 

The profitable operation of a hydro-electric plant is 
largely dependent on the governing of the turbine. 
The selection of Woodward Governors insures the 
best results from the start, prompt service and free- 
dom from expensive delays. 
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Woodward Covernor Company 
Rockford. Tllinois 


DCCC CCC CCC CCC CCC CCC CCC 
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DUCTUS 


ELECTRIC CRANES 
HAND CRANES 
ELECTRIC HOISTS 
I-BEAM TROLLEYS 





SEND FOR BULLETINS 


MARIS BROS.., Philadelphia 
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Over 600in Service 


B f gine Co 


usch ~Sulizer Bros-Diesel En 
St. Louis Mo 
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Diesel builders since 1898 
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Diesel flexibility and sustained efficiency 


BY INVITATION 
MEMBER OF 





NEW YORK. US 


HE fuel efficiency of a Diesel engine is 

independent of size and age and at least 
50 per cent better in an old 100-hp. unit than 
in a mew 50,000-hp. steam outfit. The present 
day high economy neither requires nor offers 
much opportunity for improvement. From the 
experimental period of 20 years ago to the 
present day, it has been possible to improve 
Diesel fuel rates only about 10 per cent by 
making the units 10 times as large, so replace- 
ment on account of obsolescence is a very 
remote possibility. 


As multiple-unit Diesel operation involves no 
appreciable impairment of economy, a Diesel 
plant can be enlarged by one comparatively 
small unit at a time without increasing fixed 
charges more than justified for immediate 
future needs and each new investment becomes 
wholly profitable from the day the new unit 
is put into operation. 


In contrast, a steam plant that provides for addi- 


tional main units must be burdened with auxiliary 
equipment, building space, extra stack capacity, etc., 
far in excess of immediate needs and with an 
investment that must remain partly dormant per- 
haps for years. Later, if remodeling must be con- 
sidered, the old outfit as a whole may not be well 
suited to the new conditions. The rapid develop- 
ment of and improvement in new types of steam 
units place a further handicap on older types, so 
that the inferior- efficiency of the old outfit plus the 
additional fixed charge imposed by rearranging 
may prove more costly in a short time than an out- 
and-out new installation. 


Within a very wide range, Diesel power offers far 
better immediate and future economy than any 
other power produced from fuel and heat. 


Tell us your power needs and our Engineers will 
show you how, why and how much you can save 
by a Diesel installation. 


McIntosh & Seymour Corporation 
Main Offices and Works: Auburn, New York 


New York City Kansas City, Mo Jacksonville, Fla, 
149 Broadway 1016 Baltimore Ave. 412 Bisbee Bldg. 
Houston, Tex. San Francisco 
317 Humble Bidg 815 Sheldon Bldg. 
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MSINTOSH & SEYMOUR 
DIESEL ENGINES 
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What about standardization 
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build (5)—to increase and strengthen: 
to increase the power and stability of: 

to settle or establish and preserve: 
—Webster 


—for machine application 


Well, lad, the number of cases 
where motors are mounted direct 
on the machine to be driven is on 
the increase. Have you done 
anything to help the machine 
makers? 


Sure, Pop..... 


we've standardized on base 
and shaft for machine applica- 
tions so that a machine can be 
installed under different condi- 
tions of load and speed and the 
motors changed accordingly 
without the slightest trouble. 


Let me sketch on the photo at 
the right how we BUILD (see 
Webster) this feature. 
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Note that in our range of motors from % to 150 
h.p. there are only five diameters of frames. 


The distance “A” from the base of the motor to the 
center of shaft where the machinery shaft is to be 
coupled does not vary a hair in these different 
diameters—nor does the distance “‘B” between the 
bolt holes. 


We get the different power capacities by increas- 
ing the distance “C.” 


So you see how the same standard base can be used 
on the machine for a large number of motor sizes. 


Fans, pumps, elevators, etc., without such motor 
standardization would need bases for each instal- 
lation because they require different sizes of motors 
according to load. 


Doesn’t that answer your question “What have we 
done for machine builders?” 


And don’t you think that the Stable-Arc welder, 
which builds this motor has also helped the ma- 
chine builders to build a better product too? 


The two booklets at the right tell the story in detail. 


The Lincoln Electric Co. 


Cleveland, Ohio 

























Illustrated 
answers 


Realizing that the news value of the new 
process motor, as well as the process by 
which it is constructed, will naturally 
bring up many questions—two very com- 
pletely illustrated volumes have been 
prepared thoroughly covering the subjects: 





These books are in envelopes ready to 
be sent by return mail to all persons 
requesting them. 


For your convenience in getting your 
copies—simply pencil in your address on 
the coupon below. 
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SQUAVUELNGAEDOELAEUEEEUEA EEDA 


There’s only one real test of quality in 
a motor—the service it gives. That 
MASTER MOTORS meet this test is 
evidenced by the fact that an ever increasing 
number of prominent manufacturers and 
jobbers are adopting them and that our 
customers continue to use and recommend 
them. Write for complete details. 
THE MASTER ELECTRIC CO. 


Linden and Master Aves. 
Dayton, Ohio 


STOCKS CARRIED IN PRINCIPAL CITIES 


MASTER “ARANTED MOTORS 
Vay SLM MASTERE CRU YO 
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; trade “ESCO” Mark : 
_ ELECTRIC SPECIALTY CO. | 
3 Engineers and Manufacturers E 
3 DESIGN — DEVELOP — PRODUCE E 
: Small Motors, Generators, Dynamotors, : 
2 Motor Generators, Rotary Converters, ete. = 
: FOR SPECIAL PURPOSES : 
: Send Us Your Problems : 
: 222 South Street, Stamford, Conn., U.S. A. 3 
siebineassietininnieniiaeaneeniceicaanancieaitiaeiitiiadinaiaiaitaitiiiiaiiiiameeaiiie 
SU eee 


yA ) 5 5 5 Superior | to 5 H.P. motors, D.C. or A.C., 
built on a sectionalized plan. Can be used 
for special applications without excessive 


developing cost. Write for Bulletin. 
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iy, OTO R S Zobell Electric Motor Corp., Garwood, N. J. 
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CUTLER @ HAMMER 


industrial Efficiency Depends on Electrical Control 


The CUTLER-HAMMER Mfg. Co. 


Pioneer Manufacturers of Electric Control Apparatus 


1212 St. Paul Ave., Milwaukee, Wisconsin. 
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Baldor Electric Motors 


Ball Bearing 


Horizontal and 
Vertical Design. 


Single Phase 
Repulsion Type 


Semi and Totally 
Enclosed 
- Back Geared 


Direct Current 
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Superior in Quality. Competitive in Price. 


BALDOR ELECTRIC CO. 
4351-55 Duncan Ave. St. Louis, Mo. 
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CONTROLLERS 


for Squirrel Cage, 


HI 


Multi-speed, 
Slip-Ring and 
all D. C. Motors 


Send for bulletins and 
detailed information. 


UNION ELECTRIC MFG. CO. 
Milwaukee, Wis. 20 Sales and Service Offices 
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W ASHER S—That’s Us 


Brass, Steel and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass. 
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MORS SILENT 


CHAINS 


MORSE CHAIN CO., ITHACA, N. Y., U. S. A. 


Atlanta, Ga. Cleveland, Ohio Omaha, Neb. 
Baltimore, Md. Denver, Colo. 


Philadelphia, Pa. 
Birmingham, Ala. Detroit, Mich. Pittsburgh, Pa. 
Boston, Mass. Louisville, Ky. San Francisco, Cal. 
Buffalo, N. Y. Minneapolis, Minn, St. Louis, Mo. 
Charlotte, N. C. New Orleans, La. Toronto, Ont., Can. 
Chicago, IN New York City Winnipeg, Man., Can 620 
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We specialize in motors, % 
to 200 hp. constant and ad- 
justable speed D.C.; squirrel 
cage and slip ring A.C. 
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Reliance Electric & Engineering Co., 1046 Ivanhoe Rd., Cleveland, O. 
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Your Name 


in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 
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Fast’s Principle 
of 
Mechanical Flexibility 


* WO generated spur 
gears, one on each 
shaft end, are con- 
tinually and completely 
meshed in oil with the 
internal gears of a float- 
ing sleeve. The shafts and 
sleeve revolve asone unit, 
allowing the connecting 
sleeve free lateral and 
angular play. 


Flexible Materials 


are not used in 
Fast’s Flexible Coupling 


ERE is an all-metal flexible coup- 
ling that never fatigues, because 
it does not use flexible’ materials 

of any kind—vno rubber, leather, fibre, 
laminated steel pins, springs, grids or 
discs. Isn’t fatigue and failure of flexible 
materials the basis of your coupling 
troubles? 


FAST’S Coupling solves the problem. 
It will absolutely outlive the connected 
machines. Put it on any class of service, 
large or small, high or low speed, heavy 
duty reversing drives—the result will 
always be the same: No fatigue—-No 
failure— Continuous operation! 


The purely mechanical flexibility of 
Fast’s Coupling definitely protects the 
machine bearings, adding years to the life 
of your equipment. It unfailingly com- 
pensates for all forms of shaft misalign- 
ment, and it eliminates all whip and crank 
action. All-metal, double-engagement, 
self-contained, it will operate continu- 
ously where dust. dirt and dampness are 
unavoidable. 


More than 8,000 coupling users are 
operating drives free from breakdowns 
formerly caused by coupling failures. 
‘They have installed Fast’s. You, too, can 
get this operating insurance. Write today 
for complete illustrated catalog on Fast’s 
Flexible Coupling. 


THE BARTLETT HAYWARD COMPANY 
Scott and McHenry Streets - Baltimore, Maryland 
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Paper Machine Drive 
70 hh. p. at 60 &. p.m. 
Frank Smith Paper Co. 
. Middletown, Ohio 


oe 


AVE you been trying to get that ideal con- 
dition in your plant? . . . You can do it 
with Fast’s Coupling, the coupling that 

never fatigues. 





The mechanical flexibility of Fast’s puts it in a 
class all by itself. It makes Fast’s a permanent piece 
of transmission machinery—fences it off from the rage , 
os 1 or With F ’ c li Turbine-Driven Generator 

replacement parts Class. With rast s Couplings on 1125 h.p.at 3740/1200 r.p.m. 
your drives, you have forever eliminated coupling Pusnone Seeat Poodects Co. 
troubles. You will know what it is to run without eee 
fear of breakdowns due to coupling failures. 





Why remain face to face with expensive and 
troublesome coupling replacements? Install Fast’s 
and put an end toit! Even if you have to scrap your 
old type couplings, it will pay you. A copy of Fast’s 
complete catalog will quickly show you the logic of 
Fast’s principle of mechanical flexibility. Write for 
it today. 





Motor-Driven Lumber Hoist 
600 h. p. at 600/114 r. p. m. 


THE BARTLETT HAYWARD COMPANY Yosemite Lumber Co. 


Merced Falls, Calif. 
Scott and McHenry Streets ° Baltimore, Maryland 


Or these Representatives 





Boston : New York: 
H. W. CALDER, BARTLETT HAYWARD Co., 
10 High Street. 350 Madison Avenue. 
Chicago : Philadelphia: 
WOLFF &% COMPANY, JAS. M. JENKINS, 
Wrigley Bldg. 1015 Chestnut Street. 
Denver: Pittsburgh- Cleveland District: 
LINDROOTH, SHUBART & Co. BARTLETT HAYWARD Co.. 
Bost Bldg. Oliver Bldg., Pittsburgh. : 
oe F ia . Saas Motor-Driven Compressor 
Kingston, Pa.: San Francisco: 60 h. p. at 600/84 r. p. m. 
RALPH W. WHEELER. OLIVER B. LYMAN, Call Bldg. General Motors Building 
Los Angeles: Montreal : Detroit, Michigan 
THOMAS MACHINERY CO., FRASER & CHALMERS OF CANADA, Ltd... 
American Bank Bldg. Canada Cement Bldg. 


FASTS FLEXIBLE COUPLIN 


Coed 
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MOTORS 








14 to 5 H. P. 


Toledo, Ohio 
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STAR 
Ball Bearing Motors 


types, and motor generator sets, 


to meet your requirements. 





DUPSEAOOOSOONAADODANNOAUAEEAUSOSOODSESUAUEEOT IONE 


Newark, N. J. 
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Direct and Alternating Current 
Single and Polyphase 
Generators and Generating Sets 


B. F. Sturtevant Company 
Hyde Park, Boston, Mass. 


PTT 
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Are Welding Equipment 
Cleveland, Detroit, Erie, New 
Pittsburgh, Chicago 
Sales Agencies: Underwood Electric Co., Cincinnati; W. T. 
J. KE. Arnold, Tulsa, Okla.; Berthold Elec. & Engr. Co., 


Sales Offices: Buffalo, York, 
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Speeds at a glance. No timing 
“Dead Beat’’ Accurate 
30-24,000 R.I’.M. 

Hand 

Tachograph = 
Draws graphic charts 

of speeds. 


Circulars on Request 


0. Zernickow Co.,13 Park Row, New York 
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Class 8605 
Compensator 


Oil Immersed 
Send for Bulletin 8605B 


Industrial Controller Co. 
Milwaukee, Wis. 
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SINGLE PHASE 


THE JEANNIN ELECTRIC CO. 
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Direct and Alternating Current up to 75 hp. 
generators and alternators in horizontal and vertical 
We build motors 
Ask fer more data 


Star Electric Motor Co. 
Miller St. and N. J. R. R. Ave., 
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BURKE FLECIRICCD 


Motors, Alternators, Generators, Motor Generator Sets, Transformers, 
Philadelphia, 
Osborn, Kansas City; 
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Sturtevant Electric Motors 
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MARBLE-CARD MOTORS 
D. C. and A. C., Ball Bearing 
medium commercial sizes. D. 
to 75 HP. with Commutating 
Bulletin No. 200. 


Poles. 


speeds and voltages. 


Gladstone, Mich. 


SQUAT 


Motors of the 
C. machines up 


A. C. Machines up to 75 HP. All standard 
Get Bulletin No. 300. 


Special machines built to meet your needs. 
Full details cheerfully supplied. Write 


Marble-Card Electric Company 
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TULASI 


Tulasi is a plant highly regarded by Hindu women. 
To walk around the tulasi 108 times with the right 
shoulder toward the plant is regarded as_ highly 
meritorious. 


The efficacy is lost however it the left shoulder is 


turned toward it. 


You know, it is fine training to be compelled always 
to do the right thing, in the right way at the right 
time 


In everything, even to carbon brush application, there 
is the right way to go about things to get results. 


And there is also the left-handed way—but let’s 
we have Morganite brushes only in mind. 


forget that because 


If you wish to turn to the right in brush application, 
you don’t have to beat around the bush— 


Just write to 


Main Office and Factory 
519 West 39th St., New York 


DISTRICT ENGINEERS AND AGENTS 


Pittsburgh, Electrical Engineering & Mfg. Co., 909 Penn Ave. 


Cincinnati, Electrical Engineering & Mfg. Co., 607 Mercantile 
Library Building. 


Cleveland, Electrical Engineering & Mfg. Co., 422 Union Building. 
Baltimore, O. T. Hall, Sales Engineer, 437-A Equitable Building. 
Revere, Mass., J. F. Drummey, 75 Pleasant Street. 

Los Angeles, Special Service Sales Co., 502 Delta Building. 


San Francisco, Special Service Sales Co., 222 Underwood Building, 
545 Market Street. 


Toronto, Can., Railway & Power Engineering Corp., Ltd., 101 
Eastern Ave. 


Montreal, Can., Railway & Power Engineering Corp., Ltd., 326 Craig 
St., West. 


Winnipeg, Can., Railway & Power Engineering Corp., Ltd., P. O. 
Box 325. 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in This Issue with Names of Manufacturers 


Readers interested in any articles not listed in these pages are 
cordially invited to inform us of their wants and every effort will 
be made to put them in touch with the proper manufacturers. 


care is 


taken 


This index is published as a convenience to the reader. 
accurate, 
assumes no responsibility for errors or omissions. 


to make it 


Every 


but ELectricAL Wor.p 





Readers’ Service Department—ELECTRICAL WORLD, Tenth Avenue at 36th Street, New York 
Air Compressors Brackets and Pins, Metal Coal and Ash Handling Ma- |] Controllers Engineers, Consulting and 
Allis Chalmers at Co. Hubbard & Co chinery Electric Automatic ee : 
etka cae thee Mt fg Co Pittsburgh Transformer Co. Combustion Engineering Cater ear ie. . (See Directory of Engineers) 
‘ g a I : Corp. yard Leonarc lectric Co. at . . . 
. Gleason & Co., J. L. | Engineering, Building and 
Air Conditioning Apparatus | Brakes isla Motor Equipment 
Sturtevant Co.. B. F Cutler-Hammer Mfg. Co, c wind Tool Caster -agumer, Shs. Co. Austin Co 
; ‘oil Winding Tools Genera Slectrie Co. ; ; 
Air Heaters Brushes, Dynamo & Carbon Electric Service Supplies Co Industrial Controller Co. Engines 
Combustion Eng. Corp. Morganite Brush Co. . —— ma unc Diesel 
nion ec, gz. Co. Busch-Sulzer Bro 
Alternators tdi Coils, Armature, Field and Ward Leonard Electric Co. 4) s oe 
Burke Elec. Co. —— Magnet “a een Elec. & Mfg. Wardohagn ten & 
Stee . 
Anchors, Guy Blaw-Knox Co. Belden Mfg, Co. RI o en Machy. Corp. 
Chance Company Delta-star Electric Co, Dudlo Mfg. Co. eres ait Minas OC Internal Combustion 
Hubbard & Co ae Milliken Bros. Mfg. Co. General Electric Co. : Leonard Electric Co. Allis-Chalmers Mfg. Co 
W.N atthews Corp. Speec Fulton Iron Works. 
Te ar Tle. i . . 
Armature Repair Machinery | Bus Bars and Bus Tubes Coils, Choke Ward Leonard Blectric Co. McIntosh & Seymour Corp. 
Electric Service Supplies Co. American Brass Co General Electric Co. Converters oe Ir Ww 
Are Welders — Sawer’ > Tedusirial’ Eng. se al Ingersoll-Rand s 
Lineoln Electric Co. as ; ar coon ge ‘ oo caine Elec. & Mfg. Steam 
wiectric Power Equip. Corp. Schweitzer & Conrad, Inc. a Allis-Chalmers Mfg. Co 
Asohne- Manville, Inc. — . Westinghouse Elec. & Mfg.| Synchronous Ridgway Dynamo & Eng 
Ph ome Co. Westinghouse Elec. & Mfg. oe 
i x é 4 . Oo. urtev 
gt Elec. & Mfg. Railway & Industrial Eng. ¢ . coe Co., B. F. 
\ Co. ‘ompressors, Air . a . 
Co Schweitzer & Conrad, Inc. Ingersoll-Rand Co. eT a Oe ew Dynamo & Eng 
Batteries, Dry aeaeets Elec. & Mfg. Combustion Eng. Corp. " 
Graybar Electric Co 0. - Gleas & CO 7 n. * 
. Condensation Products eason 0. J, dn Evaporators, Water 
Battery Charging Apparatus s a 7 3akelite Corp. Ad Bethlehem Shipbldg. Corp.., 
“—. Hammer Mfg. Co. Cable (See Wires & Cables) Condensite Co. of Amer. ee Poe R n 
General Electric Co table Machiner General Bakelite Co waa 7 ariscom-Russell Co., The 
Ward Leonard Electric Co. o- . pret acy Redmanol Chem. Prod. Co. Griscom-Russell Co., The . 
Westinghouse’ Electric American | Ins. Machy. Co. Oil Fan Motors 
Mfg. Co New England Butt Co. Condensers Griscom-Russell Co., The Century Electric Co. 
Bearings, Ball Worthington Pump & ’ peta Electric Co. 
Standard Steel & Bearings,| Cable Racks, End Bells and Moshe Gare Cord raybar Electric Co. 
. Ss , ; Accessories Di am ” Arc Lamp Westinghouse Elec. & Mfg. 
tsticling Sams Cordage Works ~ 
Cope. T. J. ahtehan Shint : amson g 
Bearings, Roller - Electrical Engineers Equip, = _ hem Shipbidg. Corp.. Flexible Fans 
Standard Steel & Bearings, 0, oa Okonite Company, The ‘ ae 
oe G & W Elec. Spec. Co. Static ‘ Simplex Wire & Cable Co. Exhaust and Ventilating 
sa ’ estinghouse Elec. Mfg. : entury Electric Co 
Hubbard & Co. | “2 ! Elec. & Mf Trolley e y Blectric ec . 
Blocks, Fuse Metropolitan Device Co. o. Sz : zeneral lectric Co. 
Westinghouse Elec. & Mfg. Steam a Cordage Co. Sturtevant Co.. B. F. 
Co Cable Splicing Joints Allis-Chalmers Mfg. Co. 5 7 Westinghouse Elec. & Mfg 
> aa ane Ingersoll-Rand Co. Couplings, Flexible Co. 
ae sa ste — osst . Bartlett-Hayward Co. Turbine Driven 
Sturtev: = ° : 


Blowers, Soot 
Diamond Power Spec. Co. 


Blowers, Steam Driven 
De Laval Steam Turbine Co. 


Boiler Room Instruments 


(See Instruments) 
Boiler Feed Distilling Plants 
Griscom-Russell Co., The 
Boilers 
Water Tube 
RBabeock & Wilcox Co 
Bethlehem Shipbldg. Corp.. 
Ltd. ; 
Edge Moor Iron Co. 
Steam 
Edge Moor Iron Co. 


Boiler Settings 
Furnace Engineering Co., 
Ine 


Bolts, Expansion 
Hubbard & Co 


Books, Technical 
McGraw-Hill Book Co., Inc. 


Boosters 
Allis-Chalmers Mfg. Co. 
General Electric Co : 
Westinghouse Electric & 
Mfg. Co. 


Boxes 

Fuse 

G & W Elec. Spec. Co. 
General Electric Co. 

Metropolitan Devices Co. 

Schweitzer & Conrad Ine. 

Junction and Outlet 
G & W Elec. Spec. Co. 
General Electric Co. — 
Westinghouse Electric & 
Mfg. Co 

Meter and- Service 

General Electric Co. 


Metropolitan Device Corp. 


Cable Winches 


Cope. T. J. 


Cement 
Mitchell-Rand Mfg. Co. 


High Temperature 
Johns-Manville, Ine. 

Chains 

Silent Power Transmission 
Morse Chain Co. 

Choke Coils 

Hi-Voltage Equipment Co. 

Circuit Breakers 

Condit Electrical Mfg. Corp. 
General Electric Co. 
Pacific Electric Mfg. Co. 
Sangamo Electric Co. 
Schweitzer & Conrad, Ine 
Sundh Electric Co 

Ward Leonard Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Clamps 


Ground Connection 
Dossert & Co. 


General Electric Co. 
Sherman M'fg. Co., H. B. 
Westinghouse Elec. & Mfg 
Co. 

Guy 


Hubbard & Co. 
W.N. Matthews Corp. 


Trolley 

Ohio Brass Co. 
Cleats 

Blake Signal & Mfg. Co. 
Electrical Development & 
Mach. Co. 


Thomas & Sons Co. R. 


Clips, Cable 
Hubbard & Co. 


Clutches, Magnetic 


Cutler-Hammer Mfg. Co. 


Condenser Tubes 


American Brass Co. 


Conduit 

Worthington Pump & 
Machy. Corp. 

Fibre 

Fibre Conduit Co. 
Johns-Manville, Ine, 
Flexible, Steel 
General Electric Co. 
Interior 

Fibre Conduit Co 
Johns-Manville, Ine. 
Rigid, Steel 
General Electric 
Underground 
Johns-Manville, Inc. 
Wyckoff Pipe & Creosoting 
Co. 


Co. 


Connectors and Terminals 
Dossert & Co. 

Electric Power Equip. Corp. 
General Electric Co. 


Sherman Mfg. Co., H. B 
Westinghouse Elec. & Mfg. 


Co. 


Construction Engineering 


(See Directory of Engi- 
neers) 
Construction Service 


Hoosier Engr. Co, 


Contact Rail Material 


Electric Service Supplies Co 
Ohio Brass Co. 


Control, Electric Valve 
Cutler-Hammer Mfg. 
(Dean) 


Co, 


Control Railway 


Westinghouse Elec. & Mfg. 
Co. 


i 
; Control Systems 


Ward Leonard Electric Co. 


Crane Motors 

General Electric Co. 
Westinghouse Elec. & Mie, 
Co. 


Cranes 
Wellman-Seaver-Morgan 
Traveling 
Maris Bros. 


Co. 


Cross Arms 
Graybar Electric Co. 
Hubbard & Co. 

Railway & Industrial Eng. 
Cc 


2. 
Thomas & Sons Co., R. 
Wyckoff Pipe & Creosoting 
Co. 


Crucibles, Carbon 
American Resistor Co, 


Crushers, Coal — 
Furnace Engineering 
Ine 


Co., 


Cutouts 
G. & W. Elec. Spec. Co. 
General Electric Co. 
Matthews Corp., W. N. 
Metropolitan Device Corp. 
Pacific Electric. Mfg. Co. 
Schweitzer & Conrad, Ine. 
Westinghouse Elec. & Mfg. 
Co. 


Dimmers, Theatre 
Ward Leonard Electric Co. 


Doors for Bus and Switch 
Compartments 

Electrical Development & 
Mach. Co. 


Johns-Manville, Inc. 


Drills. Brick 
Hubbard & Co. 


Drills, Rock 
Ingersoll-Rand Co. 


Dynamometers 
Power Specialty Co. 
Sturtevant Co., B. F 


Sturtevant Co., B. F. 


Feed Water Heaters 
7 he Shipbldg. Corp.. 


Griscom-Russell Co., The 


Fibre (See Insulating Ma- 
terial) 


Financial 

Bonbright & Co. 

Dillon, Read & Co. 
Electric Bond & Share Co. 
Ohio Power Co. 


Flexible Cord 


Okonite Co. 
Okonite-Callender Cable Co. 


Furnaces 

Electric 

Combustion Engr. Corp 
Detroit Electric Furnace Co 


Pittsburgh Elec. Furnace 
Corp. 

High Temperature Heating 
Elements 


American Resistor Co. 
Pulverized Fuel 


Combustion Engr. Co. 
Water Cooled 

Furnace Engineering Co. 
Ine. 

Furnace Bottoms 

Furnace Engineering Co 
Ine. 

Fuses 

High Tension 


Electrical Engineers’ Equip 


Co. 

Hi-Voltage Equipment Co 
Matthews Corp., W. N. 
Pacific Electric Mfg. Co. 
Schweitzer & Conrad. Inc. 


Westinghouse Elec. & Mfg 
Co. 

Renewable 

ete Elec. & Mfe 
0. 
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Over the Pole with Byrd! 


SRB BALL BEARINGS 


ll 


HAT took care of Byrd when he roared 

past the last outpost? What drove him 
on towards the North Pole—around it— 
and back? What kept him high and ‘safe 
above a frozen, lifeless waste? The units and 
parts that made up his plane! 





To each fell a particular function—more 
gruelling than the worst ordinary service. 
To each was given a task that couldn’t be 
slighted or shirked—because the failure of 
one spread failure to the others! 





SRB Annular Ball Bearings in the power-..” 
ful Wright Whirlwind Engines were of those ™, 
parts that had that mighty reserve for the a 
strain—stamina for the finish. 














ie. It is such performances as these that may 
iS be expected of SRB Ball Bearings—where 
= SS far more than average service is looked 
for—where a sudden stress must be ab- 
sorbed by superior steels and workmanship. 





SRB Ball Bearings Now Contain 
Forged Molybdenum Steel Balls for 
Even Greater Strength and Durability 
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STANDARD STEEL AND BEARINGS INCORPORATED 


Plainville USE SRB BALL rane 
— theyll last 
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Standard 
Condit Electrical Mfe. Corp. 
Electricai Development & 
Mach. Coa. 

General Electric Co. 
Graybar Electric Co. 
Metropolitan Device 
Westinghouse Elec. 
Co 


Corp. 
& Mfg. 


Fuswitches, Primary 
Matthews Corp., W. N. 


Galvanizing. Hot Dip 
Cattie & Bros.. J. P 
Lehigh Structural Steel Co. 


Recording 
The 


Flexible 
Co. 


Gauges, 
Bristol Co 


Silent 
Chain 


Gearing, 
Morse 


Gears 

Continental Fibre Co, 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co 


Worm Reduction 
De Laval Steam Turbine Co. 


Generating Sets 

Direct Connected 
Westinghouse Elec. & Mfg. 
Co. 


Geared 
Westinghouse Elec. & Mfg. 
Co 


Motor 

Allis-Chalmers Mfg. Co. 
Burke Electric Co. 
General Electric Co 


Ridgway Dynamo & Eng. 
Co 

Sturtevant Co B. F 
Westinghouse Electric & 
Mfg. Co. 


Turbine Driven 
Westinghouse Elec. & Mfg. 
Co 


Generators 
Allis-Chalmers Mfg. 
Electric Specialty Co. 
Ridgway Dynamo & 
Co 
Belt Driven 
Westinghouse Elec. & Mfg. 
Co. 


Engine Driven 


Co. 
Eng. 


Westinghouse Elec. & Mfg. 
Co. 
Waterwheel Driven 
Westinghouse Elec. & Mfg. 
Co. 
Generators, Cooler 
Sturtevant Co., B. F. 
Governors 
Mechanical 


Woodward Governor Co. 


Water Wheel 
Woodward Governor Co. 


Furnace s 
Engineering Co., 


Grates, 
Furnace 
Inc 


Grounds, Ete. | 
Paragon Electric Co. 


Hangers, Cable 
Hubbard & Co. 


Heaters for Special Purposes 
Power Specialty Co. 


Heating Devices 


Cutler-Hammer Mfg. Co. 
General Electric Co. 
Graybar Electric Co. 
Westinghouse Elec. & Mfg. 


Co. 


Heating Elements, 
Non-Metallic 
Industrial & Domestic 
American Resistor Co. 


Heating and Ventilating Sys- 
tems 
Sturtevant Co., B. F. 


Hoists 


Steam and Electrical 
Allis-Chalmers Mfg. Co. 


Indicators, Speed 
(See Tachometers) 


Indicators, Transformer Load 
Westinghouse Elec. & Mfg. 
Co. 


Inspections & Tests 
Electrical Testing Labor- 
atories 


ELECTRICAL WORLD 


Instrument Test Switches 
Electrical Development & 
Mach. Co. 


Instrument Transformers 
General Electric Co. 
Roller-Smith Co. 


Instruments 


Boiler Room 
Bristol Co., The 
General Electric Co. 


Electrical 

Bristol Co., The 
General Electric Co. 
Sangamo Electric Co. 


Graphic 

Bristol Co., The 
General Electric 
Sangamo Electric 
Westinghouse Elec. 
Co 

Zernickow, O. 


Indicating 

General Electric Co. 
Jewell Elec’l. Instr. Co, 
Westinghouse Elec. & Mfg. 
Co. 


Integrating 

Biddle, James G 
General Electric Co 
Sangamo Electric Co. 
Portable 
Westinghouse 
Co 


Co. 
Co. 
& Mfg. 


Elec. & Mfg. 


Recording 

Bristol Co., The 

Junod & Co., L. H. 

Landis & Gyr, Ltd. 

"aeeenenee Elec. & Mfg 
Oo 


Scientific and Testing 
Service 

Bristol Co., The 

General Electric Co. 

Metropolitan Device Corp. 

— Elec. & Mfg. 
0. 


Insulating Machinery 


American Ins. Machinery 
Co. 


Insulating Material 


Asbestos 


Johns-Manville, Inc. 


Cement 

Condensite Co. 
Composition Cloth & Paper 
Ivington Varnish & Ins. 


Co. 
Westinghouse Elec. & Mfg 


Co. 


of America 


Compounds, Paints and 


Varnishes 

Garfield Mfg. Co 

General Electric Co. 
Irvington Varnish & Ins 


Co. 

Packard Electric Co. 

Redmanol Chem. Prod. Co. 

oe Elec. & Mfg. 
oO. 


Fibre 


Continental Fibre Co. 
National Vule. Fibre 
Spaulding Fibre Co. 


Co. 


Laminated Phenolic Con- 


densation Products 


Bakelite Corp. 

Condensite Co. of Amer. 
Continental Fibre Co. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Lava 

American Lava Co 
Kirehberger Co., M. 
Steward Mfg. Co., D. M. 


Mica 

Munsell & Co., Eugene 
Mica, Micarata 
Westinghouse Elec. & Mfg. 
Co. 


Molded 
Bakelite Carp. 
Cendensite Co. 
Cutler-Hammer Mfg. Co. 
Garfield Mfg. Co. 

General Bakelite Corp. 
Redmanol Chem. Prod. Co. 


of Amer. 


Paper , 
Irvington Varnish & Ins. 
Co. 


Silk 
Irvington Varnish & Ins. 
Co. 


Slate 
Portland-Monson Slate Co. 


Tape and Webbing 

General Electric Co. 

Okonite Co., The 

Okonite-Callender Cable Co. 

Packard Electric Co. 

Westinghouse Elec. & Mfg. 
Co. 

Treated Fabric and Paper 

Westinghouse Elec. & Mfg. 
Co. 

Untreated Fabric and Paper 

ee Elec. & Mfg. 
0. 


Insulation, Electric 


Bakelite Corp. 

Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Spaulding Fibre Co. 
Insulation, Molded 


Bakelite Corp. 


Insulator Equipment 


Chio Brass Co. 
Thomas & Sons Co., R. 


Insulator Pins 


Hubbard & Co. 
Ohio Brass Co. 
Thomas & Sons, R. 


Insulators 


China, Porcelain 
position 
Jeffrey-Dewitt 
Porcelain 
Canadian Porcelain Co., Ltd. 
a Porcelain Insulator 
0, 
Locke Insulator Corp. 


Porcelain Composition 
General Porcelain Co. 
Lapp Insulator Co.. 
Ohio Brass Co. 
Thomas & Sons Co., R. 
Westinghouse Elec. & Mfg. 
Co 

Post Type 


Electrical 
Mach. Co. 


and Com- 


Ins. Co. 


Ine. 


Development & 


Irons, Electric 


Westinghouse Elec. & Mfg. 
Co. 


Laboratories 


Electrical Testing Labora- 
tories 


Lamps 


Arc 

General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Incandescent 

General Electric Co. 
Graybar Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Miniature 

General Electric Co. 


Lamp Guards 
W. N. Matthews Corp. 


Lamp Replacers 
Matthews Corp., W. N. 


Lighting Equipment, Interior 
and Exterior 


Westinghouse Elec. & Mfg. 
Co. 


Lightning Arresters 

Electric Power Equip. Corp. 
Electric Service Supplies Co. 
Electrical Engineers’ Equip. 


Co, 

General Electric Co. 
Hi-Voltage Equipment Co. 
Hubbard & Co. 

Pacific Electric Mfg. Co. 
Railway & Indus. Engr. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 


Lightning 
ances ; 
American Resistor Co. 


Line Material 


Archbold-Brady Co. 
Electric Service Supplies Co. 
G & W Elec. Spec. Co. 
General Electric Co. 
Hubbard & Co. 
Chio Brass Co 
Seannganee Elec. & Mfg. 
oO. 


Arrester Resist- 


Linemen’s Supplies & Tools 
Mathias-Hart Co 


Locaters, Fault 
Matthews Corp., W. N. 


Locomotives, Electric 


ean Elec. & Mfg. 
0. 


Lugs 
Sherman Mfg. Co., H. B. 


Machines 
Pipe Bending 
American Pipe Bending 

Machine Co 
Welding 
Westinghouse 


Elec. & Mfg. 
Co. 


Magnets 
Dudlo Mfg. Co. 


Manganin 
Baker & Co., Ine. 


Meters 


Demand 

Junod & Co., L. H. 

Landis & Gyr, Ltd. 
Westinghouse Elec. & Mfg. 
Kilovoltamperes 

Junod & Co., L. H. 


Landis & Gyr, Ltd. 
Westinghouse Elec. & Mfg. 
Co. 

Watthour 


Junod & Co., L. H. 
Landis & Gyr, Ltd. 


Vigstinghouse Elec. & Mfg. 
o. 


Meter Testers 


General Electric Co. 


Westinghouse Elec. & Mfg. 
Co. 


Meters, Electric & Flow 


(See Instruments, Electric 
& Boiler Room) 


Mica 


Chicago Mica Co. 
Mica Insulator Co. 


Mining Machinery 
Allis-Chalmers Mfg. Co. 


Molded Insulation (See In- 
sulation, Molded) 


Molded Parts 
Belden Mfg. Co, 


Molding Materials 

Bakelite Corp 

Condensite Co. of Amer. 
General Bakelite Co. 
Redmanol Chem. Prod. Co. 


Motor Generators 


"enmane Elec. & Mfg. 
Oo. 


Motor Generator Sets 
weed Dynamo & Eng. 
0. 


Motors 

Allis-Chalmers Mfg. Co. 
Baldor Electric Co. 
Burke Elec. Co. 
Century Electric Co. 
Electric Specialty Co, 
General Electric Co. 
Graybar Electric Co. 
Jeannin Electric Co. 
Lincoln Electrie Co. 


Marble Card Elec. Co., The 
Master Electric Co. 
Reliance Elec. & Eng. Co. 


Star Elec. Motor Co. 
Siurtevant Co. B. F. 
Westinghouse Elec. & Mfg. 


Co. 
Zobell Elec. Motors Co. 


Mine 
Westinghouse Elec. & Mfg. 
Co. 


Railway 
Vestinghonss Elec. & Mfg. 
0. 


Small 
ee Elec. & Mfg. 
0. 


Motor Starters 
Ward Leonard Electric Co. 


Oi) Burning Systems 
Bethlehem Shipbldg. Corp.., 
L 


td. 
Combustion Engr. Corp. 


Oil Engines (See Engines) 
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Ou Heaters 

Bethlehem Shipbldg. Corp. 
Ltd. 

Pewer Spec. Co. 


Oil Pressure Governors 
Lombard Governor Co. 


Packing 
General Electric Co. 


Painting Equipment 
W. N. Matthews Corp. 


Panel Boards 


General Electrie Co. 
Westinghouse Elec. & Mfg 
oO. 


Panels, Switchboard 
Allis-Chalmers Mfe. 
General Electric Co. os 


Westinghouse Elec. & 
_ Mfe 


Pavement Breakers, 
Pneumatie 
Ingersoll-Rand Co. 


Penstocks 
Pelton Water Wheel Co. 


Pipe 


Riveted Steet 
Riter-Conley Co. 


Pipe Frame 
trical 


Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg 


Fittings, Elec- 


Flatinum 
Baker & Co., Ine. 


Plugs, Attachment 
Cvtler-Hammer Mfg. Cc. 


Piugs, Attachment 
Cutler-Hammer Mfg. Co 
General Electric Co. 
Harvey Hubbell. Inc. 


Pole Line Hardware 
Electric Service Supplies Co 
Graybar Electric Co. 
Hubbard & Co. 

Ohio Brass Co. 
Wieatinghouse Elec. & Mtg 
0. 


Poles, Reinforcing o 
Hubbard & Co. a 


Poles 


Cedar 

Bell Lumber Co. 
Carney Co., B, J. 
Graybar Electric Co. 
Figrtridge Lumber Co., 


Iron 

Archbold-Brady Co. 

Steel 

Bates Steel Corp.. Walter 
Lehigh Structural Steel Go. 
Milliken Bros. Mfg. Co 
Pacific Coast Steel Co. 
Riter-Conley Co. 

Truscon Steel Co. 

Wood 

Hubbard & Co. 

= Pipe & Creosoting 


Porcelain (See Insulating 
Material, China and 
Porcelain) 


Westinghouse Elec. & Mfg 
0. 

Potentiometers 

General Electric Co. 


Westinghuuse Elec. & Mfg 
Co. 


Potheads 


Electrical Development & 
Mach. Co. 
G & W Elec. Spec. Co. 


Preheaters, Air 
Babcock & Wilcox Co. 
Projectors, Floodlighting 


Electric Service Supplies Co 
— Elec. & Mfg 
0. 


Protective Devices 


Condit Electrical Mfg. Corp. 
Electric Power Equip. Corp 
General Electric Co. 

Metropolitan Device Corp. 
Railway & Industrial Eng. 


Co. 

Schweitzer & Conrad, Inc 

— Elec. & Mfg. 
0. 
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CONTROL APPARATUS 


— a standardized consistent and complete line 
otf panel type D. C. starters and controllers 


ol 





90000 
Starting duty only, with Starting duty only, enclosed. Starting duty only, with 
line switch and fuses. double-pole circuit- 
breaker. 





These panel types fulfill the specifications for building-equipment control apparatus issued 


by the Electric Power Club, 
<i 


Starting duty and field Starting duty and field Armature and field 
control. control, enclosed. control. 











Starting duty, and field Starting duty, and field Starting duty,and field  Startingduty,andfieldcontrol, 


Starting duty, and field 


control, with switch and controlwithswitch,fuses, control, enclosed. with switch, fuses, and inter- control, with double- 
fuses. and interlocking over- locking overload circuit- pole circuit-breaker. 
load circuit-breaker. breaker with delayed-action 
attachment. 


All Ward Leonard controllers are equipped withthe all requirements as to permanency, constancy, ac- 
famous Vitrohm and Ribohm resistors which meet curacy, compactness, convenience and safety. 


Feciric Compan 


Mount Vernon, N. Y. 





Ward Leonarc 


37-41 South Street 





Atlanta—G. P. Atkinson Cleveland—W. a eon Co. Patten W. Miller Tompkins St. Louis—G. W. Pieksen 


Baltimore—J. E. Perkins Detroit—C. E. W: Pittsburgh—W. A. Bienes Co. Montreal—Bishop Sales Corp. 
Boston—W. W_ Gaskill Los Angeles—Bell e Slimmon San Francisco— Elec. Mat’l Co. Toronto—D. M. Fraser, Ltd. 
Chicago—Westburg Eng. Co. New Orleans—Electron Eng. Co., Inc. Seattle—T. S. W London, Eng.—W. Geipel & Co. 


P lbourne and Sydney, Australia— Warburton, Foocki. Ltd. 
3i-2 
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Pulverized Fuel Equipment 
Combustion Engineering 
Corp 
Furnace 


Inc. 
Riley Stoker Corp. 


Pumping Systems, Air Lift 
Ingersoll-Rand Co. 


Engineering Co., 


Pumps 

Worthingion Pump & 
Machy. Corp. 
Boiler Feed 
Bethlehem Shipbldg. 
Ltd. 

Cameron Steam Pump Wks.. 
A. 8. 

Ingersoil-Rand Co. 
Lecourtenay Co. 


Centrifugal 

Allis-Chalmers Mfg. Co. 
Bethlehem Shipbldg. Corp.. 
Ltd. 

Cameron Steam Pump Wks.. 
A. §S. 

Chicago Pump Co. 

De Laval Steam Turbine 
Co. 

Ingersoll-Rand Co, 
Lecourtenay Co 

Pelton Water Wheel Co. 


Power 

Lecourtenay Co. 
Reciprocating 
Allis-Chalmers Mfg. Ca 
Bethlehem Shipbldg. Corp.. 
Ltd. 

Pyrometers 

Bristol Co., The 


Corp.. 


Radio Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
General Radio Co. 


Rail Bonds 
American Steel & Wire Co. 
Ohio Brass Co 


Ranges, Electric 
— Elec. & Mfg. 
‘oO. 


Rectifiers 

General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 


Reels, Take Up and Pay Out 
Gleason & Co., J. L. 
Matthews Corp., W. N. 

Refrigerators, Electric 
Servel Corporation 


Regulators, Feedervoltage 
Westinghouse Elec. & Ifg. 
Co. 

Relays 
Westinghouse Elec. & Mfg. 
Co. 

Repairing (See Searchlight 


Section, 
Resistance Units 


American Resistor Co. 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

—~ & Industrial Eng. 
0. 

Ward Leonard Electric Co. 


Resistors 


Westinghouse Elec. & Mfg. 
Co 


Resistor Units 
Ward Leonard Electric Co. 


Rheostats 

Cutler-Hammer Mfg. Co. 
General Electric Co. 
Sundh Electrie Co. 
Westinghouse Elec. 
Co. 

Battery Charging, Motor 
Starting, Generator 
Ward Leonard Electric Co. 
Motor and Generator Field 
Ward Leonard Electric Co. 


& Mfg. 


Rods, Brass, Copper & Bronze 
American Brass Co. 


Searchlights 
General Electric Co 


Second-Hand Apparatus 
(See Searchlight Section) 
Archer & Baldwin 
Belyea Co., Inc. 

Champion Electric Motor Co 
Detroit Edison Co. 

Electric Service Co., Ine., 
The 
Ellis, A. Lee 
Gregory Electric Co 
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Hall & Co., Inc., Stephen 
Harry De Prez 
Hemphill & Co., J. L. 


Hyman Michaels Co. 
Kansas City Power & Light 
Klein & Co., Nathan 

Land, L. J. 

Miller-Owen Electric Co. 
Nashville Ind. Corp. 
National Power paw. Co. 
Nussbaum Co., V. 

Power Machinery. Ine. 
Power Plant Equip. Co. 
Randle Machy. Co. 

Ross Power Equip. Co, 
Sachsenmaier Co., George 
Scheinert Co., R. 
Transmission Equip. Co. 


Sheets 
Brass, Copper, 
Nickel Silver 

American Brass Co. 
“< ae ld Sheet & Tin Plate 


Bronze and 


owns Rolling Mill Co. 


Silent Chain Drives 
Morse Chain Co. 


Slack Pullers 
W. N. Matthews Corp. 


Slate 
Electrical Specialties Corp. 
Portland-Monson Slate Co. 


Seckets and Receptacles 
Cutler-Hammer Mfg. Co. 
General Electric Co. 


Solders 
Westinghouse Elec. & Mfg. 
Co. 


Soldering Flux 

Benson Co., Alex. R. 
Westinghouse Elec. & Mfg. 
Co 


Solenoids (See Coils, Arma- 
tures, Field and Magnet) 


Springs 
American Steel & Wire Co. 


Sprockets, Silent Chain 
Morse Chain Co. 


Staples 
American Steel & Wire Co. 
Blake Signal & Mfg. Co. 


Starters, Motor, Electric 
Condit Electrical Mfg. Corn. 
Cutler-Hammer Mfg. Co. 
General Electric Co 
Industrial Controller Co. 
Sundh Electrie Co. 
Ward Leonard Co. 
Westinghouse Elec. & Mfg 
Co. 


Steam Specialties 
Johns-Manville, Ine. 
Power Specialty Co. 


Steel Plate Work 
Blaw-Knox Co. 


Stokers 

American Engr. Co. 
Babcock & Wilcox Co. 
Combustion Engr. Corp. 
General Electric Co. 
Riley Stoker Corp. 
Mechanical 

American Engr. Co. 
Combustion Engr. Corp. 
Westinghouse Elec. & Mfg. 
Co. 


Stoves (See Ranges) 
Strainers, Oil 


Bethlehem Shipbldg. 
Ltd. 


Corp.. 


Structural Steel 
Blaw-Knox Co. 
Milliken Bros. Mfg. Co. 


Substations,Complete Manual 


Automatic & Electro- 
Pneumatic Automatic 
Westinghouse Elec. & Mfg. 
Co. 


Sub-Stations, Outdoor 
Fiectric Power Equip. Corp. 
Electrical Engineers’ Equip. 


Co. 

General Electrie Co. 

Hi-Voltage Equipment Co. 

Lehigh Structural Steel Co. 

Railway & Industrial Eng. 

Co. 

Schweitzer & Conrad, Inc. 

Tnenomte Elec. & Mfg. 
oO 


Superheaters, Steam 
PRabcock & Wilcox Co. 
Power Specialty Co. 


Supplies (Electric Railway) 
General Electric Co. 
Graybar Electric Co. 

Chio Brass Co 
Westinghouse Elec. & Mfg. 
Co. 


Switchboard Supplies 


Electric Power Equip. 
Corp. 

General Electric Co. 
Westinghouse Elec. 
Co. 


& Mfe. 


Switchboards 
Allis-Chalmers Mfg. Co. 
Condit Electrical Mfg. Corp. 
General Electric Co, 
Graybar Electric Co 
Trumbull Electric Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co 


Asbestos 
Johns-Manville, Ine. 


Switches 


Air Break and Pole Top 
Condit Electrical Mfg. Corp. 
Eiectric Power Equip. Corp. 


Electrical Engineers’ Equip. 


0. 

General Electric Co. 
Hi-Voltage Equip. Co 
Pacific Electric Mfg. Co. 
Railway & Industrial Ener. 
Co. 

Schweitzer & Conrad, Inc. 


Disconnecting 

Electric Power Equip. Corp. 
Electrical Development & 
Mach. Co 


Electrical Engineers’ Equip, 


‘ 


0. 

General Electric Co. 
Hi-Voltage Equipment Co. 
Matthews Corp., N. 
Pacific Electric Mfg. Co. 
Schweitzer & Conrad, Ince. 
Trumbull Electric Mfg. Co. 


Westinghouse Elec. & Mfg. 
Co. 

Float 

Cutler-Hammer Mfg. Co. 
Electric Service Supplies 
Co 

General Electric Co. 

Ohio Brass Co 


Sundh Electric Co. 
Westinghouse Elec. & Mfg. 
Co 

Fuse 

General Electrie Co. 
Matthews Corp., W. N. 
Metropolitan Device Corp. 
Schweitzer & Conrad, Ine. 
Westinghouse Elec. & Mfg. 
Co. 

Horn Gap 
Westinghouse Elec. 
Co. 

Instrument 
Westinghouse Elec. 
Co 

Knife 

Condit Electrical Mfg. Corp. 
General Eleectrie Co. 
Trumbull Elec. Mfg. Co. 


Maaneilic 

Ward Leonard Electric Co. 
Oil 

Condit Electrical Mfg. Corp. 
General Electric Co 


& Mfg. 


& Mfg. 


Pacific Electric Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 


Remote Control 
Cutler-Hammer Mfg. Cu. 
General Electric Co. 
Sundh Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Safety Enclosed 

General Electric Co. 

Turnbull Elec. Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 

Series 

Cutler-Hammer Mfg. Co. 
General Electric Co. 
Westinghouse Elec. & Mfg. 
Co. 

Snap and Push Button 
Cutler-Hammer Mfg. Co. 

G & W Flec. Spec. Co. 
General Electric Co. 
Graybar Electric Co. 
Harvey Hubbell, Inc. 


Time 

Campbell_Mfg. Co. 

General Electric Co. 
Junod & Co., L. H. 

Landis & Gyr, Ltd. 


Paragon Electric Co. 
nae Elec. & Mfg. 
0 


Synchroscopes 


General Electric Co. 

Schweitzer & Conrad, Inc. 

veringnonse Elec. & Mfg. 
oO. 

Tachometers 

Bristol Co., The 

Zernickow. O. 


Tanks 
Riter-Conley Co. 


Tape, Rubber 
Westinghouse Elec. & Mfg. 
oO. 


Telephones 
Graybar Electric Co. 


Westinghouse Elec. & Mfg. 
Co. 


Testing Apparatus 

Genera] Electric Co. 

“netaghonse Elec. & Mfg. 
oO. 


Testing Laboratories 


Electrical Testing Lab- 
oratories 


Theatre Dimmers 

Cutler-Hammer Mfg. Co. 

General Electric Co. 

Ward Leonard Electric Co. 

a Elec. & Mfg. 
‘oO. 


Thermometers 
Bristol Co., The 


Toaster 
ee Elec. & Mfe. 
oO. 


Tools, Linemen’s (See Line 
men’s Supplies & Tools) 


Tools, Cutter 
Koch & Co., P. W, 


Tools, Pneumatie 
Ingersoll-Rand Co. 


Torches, Blow 
Wall Mfg. Supply Co. 


Towers 


Radio 
Blaw-Knox Co. 
Milliken Bros. 
Riter-Conley Co. 


Transmission 

Aermotor Co. 
Archbold-Brady Co. 
Blaw-Knox Co. 

Lehigh Structural Steel Co, 
Milliken Bros. Mfg. Co. 
Riter-Conley Co. 

Truscon Steel Co. 


Mfg. Co. 


Transformers 


Allis-Chalmers Mfg. Co. 
Campbell Mtg. Co. 
General Electric Co. 
Kuhlman Electric Co. 
Moloney Elec. Co. 
Packard Electric Co. 
Pittsburgh Transformer Co, 
Westinghouse Elec. & Mfg, 
Co. 


Instrument 
_neenane Elec. & Mfg. 
0. 


Radio 
Campbell Mfg. Co. 


Transformers, Bell Ringing 
General Electric Co. 
Metropolitan Device Corp. 
Westinghouse Elec. & Mfg. 
Co. 


Transmission, Silent Chain 
Morse Chain Co. 


Traps, Steam & Radiator 
Johns-Manville Co. 


Tubes, Copper, Brass, Bronze 
and Nickel Silver 
American Brass Co. 


Turbines 


Hydraulic 

Allis-Chalmers Mfg. Co. 

Leffel & Co., James 

Pelton Water Wheel Co. 

Smith Co., S. Morgan 

Steam 

Allis-Chalmers Mfg. Co. 

De Laval Steam Turbine Co 

General Electric Co. 

— Dynamo & Eng. 
oO 

Sturtevant Co.. B. 

ee Elec. *e Mfe. 
‘0 


Turbo-Generators 
General Electric Co. 
Westinghouse Elec. & 2222. 


Underfloor Duct Systems 
Johns-Manville, Inc. 


Units, Resistor 
Ward Leonard Elec. Co. 
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Washing Machines 
Graybar Electric Co. 


Washers 

Automatic Electric Washer 
Co. 
Mass. Machine Shop 

Waterwheels, 
bines 
Allis-Chalmers Mfg. Co. 
Leffel & Co., James, The 
Pelton Water Wheel Co. 

Water Wheel Generators 
ene Elec. & Mfg. 

0. 


Impulse Tur- 


Water Wheel Governors 
Pelton Water Wheel Co. 
Woodward Governor Co. 


Wattmeters, Watt Hour Me 
ters (See Instruments) 


Welders 

Arc 

General Electric Co. 

Ohio Brass Co. 

Westinghouse Elec. & Mfg. 
O. 

Portable 

Ohio Brass Co. 


Welding Apparatus 
Lineoln Electric Co, 
Ohio Brass Co. 


Welding Machines 
General Electric Co, 


Westinghouse Elec. & Mfg. 
Co. 

Wires and Cables 

Aluminum 

Aluminum Co. of America 

Auto 


American Steel & Wire Co. 
Indiana Rubber & Ins. 
Wire Co. 
Simplex Wire & Cable Co. 
Bare Copper 
American Brass Co. 
American Ins. Wire & 
Cable Co. 
Phillips Wire Company 
Bare and Insulated 
American Brass Co, 
Copperweld 
Copperweld Steel Co. 
Grounds, etc. 
Copperweld Steel Co. 
Magnet 
American Steel & Wire Co. 
Belden Mfg. Co, 
Dudlo Mfg. Co. 
Hazard Mfg. Co. 
Roebling Sons Co., 
Magnet (Enameled) 
Belden Mfg. Co, 
Dudlo Mfg. Co. 
Resistance 
General Electric Co. 
Rubber Covered and 
Waterproof 
American Ins. Wire & 
Cable Cd. 
American Steel & Wire Co. 
Belden Mfg. “o, 
Graybar Electric Co. 
Hazard Mfg. Co. 
Kerite Ins. Wire & Cable 
Co. 
Okonite Co., The 
Okonite-Callender Cable Co. 
Packard Electrie Co, 
Phillips Wire Company 
Roebling’s Sons Co., 
Safety Cable Co. 
Simplex Wire & Cable Co. 
Solid and Stranded 
American Brass Co. 
Underground (Cable) 
American Steel & Wire Co. 
Hazard Mfg. Co. 
& Cable 


Kerite Ins. Wire 

Co. 

Roebling Sons Co., J. A 
S'mplex Wire & Cable Co. 
Varnished Cambric 
American Brass Co, 
American Steel & Wire Co. 
Okonite Cc., The 
Okonite-Callenden Cable Co 
Simplex Wire & Cable Co. 
Weatherproof 

American Brass Co, 


J. A. 


Wireless Apparatus 

General Electric Co. 

Wigsinshouse Elec. & Mfg. 
0. 


X-Ray Apparatus 


apagson Mfg. Co. A. & 
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SATISFACTORY 


Centrifugal Pumping Units 











The smaller towns can have the same assur- 
ance of satisfactory service as the larger cities 
by purchasing Allis-Chalmers tested pump- 
ing units. Our Engineers will assist you with 
your pumping problem if you will send us 
your inquiry. 


WRITE FOR BULLETIN 1632F 









WAUKEE, WIS. U.S.A. 
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“They Keep a-Running”’ 

















= Complete Armature of 6 
ewan 5-Horse Power Century Cra 
Type SC Motor 


Rugged Armatures 


The armatures of Century Squirrel-cage Induction Polyphase Motors are 
practically indestructible—they are designed and constructed to meet the 
requirements of many years’ continuous hard service. They possess the most 
desirable electrical characteristics. 


( 1) Armature laminations are stamped from highest grade steel 
sheets, annealed and then assembled into a rigid unit. 


(2) Conductor bars are cut from commercially pure drawn copper of 
generous cross section, combining high conductivity with ample 
mechanical strength. 


(3) In 3 horsepower and larger size motors the end rings are of slotted 
copper channel-section construction. They are brazed to the 
conductor bars over an area equal to about six times the cross 
sectional area of the bars. 


(4) Shafts are made of special shafting steel, accurately ground and 
then polished on all bearing surfaces. 


( 5) The addition of sheet steel fans and grid ventilators (in the larger 
sizes) provide ample ventilation. 


Century Squirrel-cage Induction Polyphase Motors are built in all standard sizes from } to 
50 horsepower. Temperature rise not more than 40 deg. Centigrade. 


Bulletin No. 38 gives detailed and illustrated descriptions of these motors. Write for it. 


CENTURY ELECTRIC COMPANY 
1806 Pine St. St. Louis, Mo, 
For More Than 23 Years at St. Louis 


: 
' 


Y% to 50 H.P. 



















TANDARDIZED units, for economy 
and ease of production, but built into a 
specially designed complete coal and ashes 
handling equipment such as will best meet 
the requirements of the particular situation 


this describes the unique service rendered 
by Link-Belt. 


Manufacturing complete in our own plants 
every practical and efficient type of coal and 


CHICAGO, 300 W. Pershing Road 


Atlanta, 610 Citing 





Coordinated Equipment 
for Efficient Operation 


ashes handling equipment, we are in a 
position to recommend, without bias, the 
right type, as indicated by fifty years of 
experience, for each location. Thus, Link- 
Belt handling equipment is always perfectly 
coordinated with associated elements in the 
station, and therefore productive of the 
utmost economy and efficiency. 


Let our engineers work with yours. 


LINK-BELT COMPANY 278% 
INDIANAPOLIS, 200 S. Belmont Ave. 


ns & Southern Bank Bide. Cleveland- « + «+ +527 Rockefeller Bldg. 


Birmingham, Ala 20 Brown-Marx Bidg. Denver « « «+ « « « 520 Boston Bldg uisville, Ky. - 321 Starks Bk ig. St. Louis - - + 3638 Olive St 
Boston - 49 Federal St. Detroit « 5038 Linsdale Ave New Orleans « 504 Ne -~w Orleans Bank Bldg. ‘Toronto 2, nnd Mc antes val, Link-Belt Limited 
Suffalo - 554 Ellicott Square Huntington, w. Vi a. - Re ean Prichard Bk ig. New York- « «+ «+ 2676 Woolworth Bldg. Wilkes-Barre - 326 Second Nat'l Bank Bidg 
H. W. CALDWELL & SON CO,:—Chicago, 1700S. Western Ave.; Dallas, Texas, 810 Main St.; New York, 2676 Woolworth Bldg, 
LINK-BELT MEESE & GOTTFRIED CO.:—San Siew isco, 19th and = on Sts Ange m 361-369 Anderson St.; Seattle, 820 First Ave., 8 
Portland, Ore., 67 Front St. Oabiand, Calif., 526 Third ‘ies ‘Sen Tit Calif., 215 Brix Bldg. 


NK-BE LT 


d Ashes Handling Equipment 


PHILADELPHIA, 2045 Hunting Park Ave. 


Kansas City, Mo., R.436, 1002 Baltimore Ave. Pittsburgh - - « « « « 335 Fifth Ave 





